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TITLE OF THE INVENTION 



IMAGE SCANNING APPARATUS AND METHOD, AND STORAGE MEDIUM 

5 BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to an image scanning 
apparatus and method for scanning an image on, e.g., a 
10 transparent original (also called a transmissive 

original) such as a developed photographic film or the 
like, an opaque film original, or the like. 

DESCRIPTION OF THE RELATED ART 
15 The arrangement of a conventional film scanner 

will be explained below with reference to Figs. 4 4 to 46. 
Fig. 44 is a perspective view showing principal 

part of a conventional film scanner, Fig. 45 is a 

schematic view showing the arrangement of the film 
20 scanner shown in Fig. 44, and Fig. 46 is a block diagram 

showing the circuit arrangement of the film scanner 

shown in Fig. 44. 

Referring to Figs. 44 to 46, reference numeral 501 

denotes a film carriage used as a platen; and 502, a 
25 developed film which is fixed on the film carriage 501. 

Reference numeral 503 denotes a lamp serving as a light 
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source; 504, a mirror; 505, a lens; and 506, a line 
sensor comprising, e.g., a CCD and the like. Light 
emitted by the lamp 503 is transmitted through the film 
502, is reflected by the mirror 504, and forms an image 
5 on the line sensor 506 by the lens 505. 

Reference numeral 507 denotes a motor for moving 
the film carriage 501 in the scan direction (the 
direction of the arrow in Figs. 44 and 45); 508, a 
sensor for detecting the position of the film carriage 
10 501; 509, an optical axis extending from the lamp 503 o 
the line sensor 506; 510, a control circuit; 511, a lens 
holder for holding the lens 505; 512, an outer case of 
the film scanner; and 513, an input /output terminal. 

The lamp 503, line sensor 506, motor 507, sensor 
15 508, and input/output terminal 513 are electrically 
connected to the control circuit 510. The control 
circuit 510 comprises a film scanner control circuit, 
sensor control circuit, motor control circuit, image 
information processing circuit, lamp control circuit, 
20 line sensor control circuit, film density detection 

circuit, and motor drive speed determination circuit, as 
shown in Fig. 46. 

An image information scanning method of the film 
502 will be explained below. 
25 Upon receiving a film scan command from an 

external device via the input/output terminal 513, the 



sensor 508 and sensor control circuit detect the 
position of the film carriage 501, and that information 
is sent to the film scanner control circuit. The motor 
control circuit drives the motor 507 to set the film 
carriage 501 at a predetermined standby position, thus 
moving the film carriage 501 to the standby position. 
The film density detection circuit detects the density 
of the film 502 by a known method, and the motor drive 
speed determination circuit determines the drive speed 
of the motor 507 for a scan on the basis of the density 
information. The lamp control circuit turns on the lamp 
503, and the motor 507 is rotated at the determined 
drive speed, thus scanning the film. During the scan, 
the line sensor 506 sends image information to the image 
information processing circuit via the line sensor 
control circuit. Upon completion of the scan, the lamp 
control circuit turns off the lamp 503, and at the same 
time, the image information processing circuit executes 
image information processing. The obtained image 
information is then output from the input /output 
terminal 513, thus ending film image scanning of the 
film scanner. 

In recent years, a film scanner which scans the 
film not only using visible light, as described above, 
but also using infrared light to detect dust or 
scratches on the film, superimposes the detected dust or 



scratch image information on the image information 
obtained by a scan using the visible light, and corrects 
it by image processing has been proposed by, e.g., 
Japanese Patent Publication No. 06-78992, and the like. 

However, since such prior art requires a memory 
for storing film image information obtained by infrared 
light, a larger memory size than the aforementioned 
prior art is required. When a film image is scanned with 
infrared light to correct dust or scratches on the film, 
the required scan time is prolonged accordingly. 

SUMMARY OF THE INVENTION 

It is a principal object of the present invention 
to provide an image scanning apparatus and method which 
can solve the conventional problems. 

According to the present invention, there is 
provided an image scanning apparatus comprising: a light 
source for emitting visible light and invisible light; 
scanning means for scanning an original image irradiated 
with light emitted by the light source; and control 
means for controlling the scanning means to scan the 
original image irradiated with the invisible light, and 
then to scan the original image irradiated with the 
visible light. 



According to the present invention, there is 
provided an image scanning method comprising: the 
scanning step of scanning, by scanning means, an 
original image irradiated with light emitted by a light 
source which emits visible light and invisible light ; 
and the control step of controlling the scanning means 
to scan the original image irradiated with the invisible 
light, and then to scan the original image irradiated 
with the visible light. 

According to the present invention, there is 
provided a storage medium storing a computer program for 
scanning image information on an original, the computer 
program including: a code of the step of scanning the 
image information by irradiating the original with 
invisible light; and a code of the step of then scanning 
the image information by irradiating the original with 
visible light. 

According to the present invention, there is 
provided an image scanning apparatus for scanning image 
information of a transparent original by a relative 
reciprocal motion between the transparent original and 
photodetection means for detecting light transmitted 
through the transparent original, comprising: emission 
means for emitting light in a first wavelength range and 
light in a second wavelength range with respect to the 
transparent original; and control means for controlling 



to scan image information from the transparent original 
by the light in the first wavelength range in a motion 
in one direction of the reciprocal motion, and to scan 
image information from the transparent original by the 
5 light in the second wavelength range in a motion in the 
other direction of the reciprocal motion. 

According to the present invention, there is 
provided an image scanning apparatus for scanning image 
information of a transparent original by a relative 
10 reciprocal motion between the transparent original and 
optical detection means for detecting light transmitted 
through the transparent original, comprising: emission 
means for emitting light in a first wavelength range and 
light in a second wavelength range with respect to the 
15 transparent original; and control means for controlling 
to scan image information from the transparent original, 
wherein an operation mode that skips a scan for image 
information by the light in the second wavelength range 
upon scanning the image information of the transparent 
20 original is selectable. 

According to the present invention, there is 
provided an image scanning method applied to an image 
scanning apparatus for scanning image information of a 
transparent original by a relative reciprocal motion 
25 between the transparent original and photodetection 
means for detecting light transmitted through the 
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transparent original, comprising: the emission step of 
emitting light in a first wavelength range and light in 
a second wavelength range with respect to the 
transparent original; and the control step of 
5 controlling to scan image information from the 
transparent original by the light in the first 
wavelength range in a motion in one direction of the 
reciprocal motion, and to scan image information from 
the transparent original by the light in the second 

10 wavelength range in a motion in the other direction of 
the reciprocal motion. 

According to the present invention, there is 
provided an image scanning method applied to an image 
scanning apparatus for scanning image information of a 

15 transparent original by a relative reciprocal motion 
between the transparent original and photodetection 
means for detecting light transmitted through the 
transparent original, comprising: the emission step of 
emitting light in a first wavelength range and light in 

20 a second wavelength range with respect to the 
transparent original; and the control step of 
controlling to scan image information from the 
transparent original, wherein an operation mode that 
skips a scan for image information by the light in the 

25 second wavelength range upon scanning the image 

information of the transparent original is selectable. 



According to the present invention, there is 
provided a computer readable storage medium, which 
stores a program for implementing an image scanning 
method applied to an image scanning apparatus for 
scanning image information of a transparent original by 
a relative reciprocal motion between the transparent 
original and photodetection means for detecting light 
transmitted through the transparent original, the image 
scanning method having the emission step of emitting 
light in a first wavelength range and light in a second 
wavelength range with respect to the transparent 
original, and the control step of controlling to scan 
image information from the transparent original by the 
light in the first wavelength range in a motion in one 
direction of the reciprocal motion, and to scan image 
information from the transparent original by the light 
in the second wavelength range in a motion in the other 
direction of the reciprocal motion. 

According to the present invention, there is 
provided a computer readable storage medium, which 
stores a program for implementing an image scanning 
method applied to an image scanning apparatus for 
scanning image information of a transparent original by 
a relative reciprocal motion between the transparent 
original and photodetection means for detecting light 
transmitted through the transparent original, the image 



scanning method having the emission step of emitting 
light in a first wavelength range and light in a second 
wavelength range with respect to the transparent 
original, and the control step of controlling to scan 
image information from the transparent original, wherein 
an operation mode that skips a scan for image 
information by the light in the second wavelength range 
upon scanning the image information of the transparent 
original is selectable. 

According to the present invention, there is 
provided an image scanning apparatus for scanning image 
information on an original by a relative reciprocal 
motion between the original and a line sensor, 
comprising: scan means for making three types of scans 
including a rough scan for scanning the image 
information by visible light at a low resolution, a fine 
scan for scanning the image information by visible light 
at a high resolution, and an invisible light scan for 
scanning the image information by invisible light, 
wherein the scan means makes the invisible light scan at 
a lower resolution than the fine scan. 

According to the present invention, there is 
provided an image scanning method for scanning image 
information on an original, comprising: the rough scan 
step of scanning the image information by visible light 
at a low resolution; the fine scan step of scanning the 



image information by visible light at a high resolution; 
the invisible scan step of scanning the image 
information by invisible light at a lower resolution 
than the resolution in the fine scan step. 
5 According to the present invention, there is 

provided a storage medium storing a computer program for 
scanning image information on an original, the computer 
program including: a code of the rough scan step of 
scanning the image information by visible light at a low 
10 resolution; a code of the fine scan step of scanning the 
image information by visible light at a high resolution; 
a code of the invisible scan step of scanning the image 
information by invisible light at a lower resolution 
than the resolution in the fine scan step. 
15 According to the present invention, there is 

provided an image scanning apparatus for scanning image 
information on an original by a scan attained by a 
relative motion between the original and a line sensor, 
comprising: emission means for emitting visible light 
20 and invisible light; and scan means for making two types 
of scans including a visible light scan for scanning the 
image information by visible light, and an invisible 
light scan for scanning the image information by 
invisible light, wherein the scan means completes the 
25 invisible light scan within a shorter period of time 
than the visible light scan. 
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According to the present invention, there is 
provided an image scanning apparatus for scanning image 
information on an original by a scan attained by a 
relative motion between the original and a line sensor, 
comprising: emission means for emitting visible light 
and invisible light; and scan means for making two types 
of scans including a visible light scan for scanning the 
image information by visible light, and an invisible 
light scan for scanning the image information by 
invisible light, wherein the scan means makes the 
invisible light scan by a relative motion at a higher 
speed than a relative motion for the visible light scan. 

According to the present invention, there is 
provided an image scanning method for scanning image 
information on an original by a scan attained by a 
relative motion between the original and a line sensor, 
comprising: the visible light scan step of making a scan 
by the relative motion using visible light; and the 
invisible light scan step of making a scan using 
invisible light within a shorter period of time than the 
visible light scan step. 

According to the present invention, there is 
provided an image scanning method for scanning image 
information on an original by a scan attained by a 
relative motion between the original and a line sensor, 
comprising: the visible light scan step of making a scan 



by the relative motion using visible light; and the 
invisible light scan step of making a scan using 
invisible light by a relative motion at higher speed 
than a relative motion for the visible light scan step. 

According to the present invention, there is 
provided a storage medium storing a computer program for 
scanning image information on an original by a scan 
attained by a relative motion between the original and a 
line sensor, the computer program including: a code of 
the visible light scan step of making a scan by the 
relative motion using visible light; and a code of the 
invisible light scan step of making a scan using 
invisible light within a shorter period of time than the 
visible light scan step. 

According to the present invention, there is 
provided a storage medium storing a computer program for 
scanning image information on an original by a scan 
attained by a relative motion between the original and a 
line sensor, the computer program including: a code of 
the visible light scan step of making a scan by the 
relative motion using visible light; and a code of the 
invisible light scan step of making a scan using 
invisible light by a relative motion at higher speed 
than a relative motion for the visible light scan step. 

Other features and advantages of the present 
invention will be apparent from the following description 



taken in conjunction with the accompanying drawings, in 
which like reference characters designate the same or 
similar parts throughout the figures thereof. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view showing principal 
part of a "film scanner" according to the first 
embodiment of the present invention; 
10 Fig. 2 is a schematic view showing the arrangement 

of the film scanner shown in Fig. 1; 

Fig. 3 is a block diagram showing the circuit 
arrangement of the film scanner shown in Fig. 1; 

Fig. 4 is a flow chart showing the operation of 
15 the film scanner shown in Fig. 1; 

Fig. 5 is a graph showing the spectral sensitivity 
characteristics of a line sensor, in which curves R, G, 
and B represent the spectral sensitivity characteristics 
for visible light (R, G, and B respectively represent 
20 the spectral sensitivity characteristics of red, green, 
and blue light wavelength receiving units of the line 
sensor) , and a curve IR indicates the spectral 
sensitivity characteristics for infrared light; 

Fig. 6 is a graph showing the emission spectrum 
25 intensity distribution of a lamp; 
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Fig. 7 is a flow chart showing the operation in 
the second embodiment of the film scanner shown in 
Fig. 1; 

Fig. 8 is a perspective view showing principal 
part of a film scanner according to the third embodiment 
of the present invention; 

Fig. 9 is a schematic view showing the arrangement 
of the film scanner shown in Fig. 8; 

Fig. 10 is a block diagram showing the circuit 
arrangement of the film scanner shown in Fig. 8; 

Fig. 11 is a flow chart showing the operation of 
the film scanner shown in Fig. 8; 

Fig. 12 is a graph showing the spectral 
transmission characteristics of a physical device used 
in the third embodiment in a transmission state of 
visible light and infrared light; 

Fig. 13 is a graph showing the spectral 
transmission characteristics of a physical device used 
in the third embodiment in a non-transmission state of 
infrared light; 

Fig. 14 is a graph showing the spectral 
transmission characteristics of an overexposed negative 
film; 

Fig. 15 is a graph showing the spectral 
transmission characteristics of an underexposed negative 
film; 



Fig. 16 is a graph showing the spectral 
transmission characteristics of an overexposed positive 
film; 

Fig. 17 is a graph showing the spectral 
5 transmission characteristics of an underexposed positive 
film; 

Fig. 18 is a perspective view showing principal 
part of a film scanner according to the fourth 
embodiment of the present invention; 
10 Fig. 19 is a schematic view showing the 

arrangement of the film scanner shown in Fig. 18; 

Fig. 20 is a block diagram showing the circuit 
arrangement of the film scanner shown in Fig. 18; 

Fig. 21 is a flow chart showing the operation of 
15 the film scanner shown in Fig. 18; 

Fig. 22 is a graph showing the emission spectrum 
intensity of a visible light emission section of a lamp 
unit used in the fourth embodiment; 

Fig. 23 is a graph showing the emission spectrum 
20 intensity of an infrared light emission section of the 
lamp unit used in the fourth embodiment ; 

Fig. 24 is a flow chart in the fifth embodiment 
for controlling the operation of the film scanner shown 
in Fig. 8; 



Fig. 25 is a flow chart in a modification of the 
fifth embodiment for controlling the operation of the 
film scanner shown in Fig. 8; 

Fig. 2 6 is a flow chart in the sixth embodiment 
for controlling the operation of the film scanner shown 
in Fig. 8; 

Fig. 27 is a flow chart in the seventh embodiment 
for controlling the operation of the film scanner shown 
in Fig. 8; 

Figs. 28 and 29 are graphs showing the spectral 
transmission characteristics of a physical device in the 
seventh embodiment in an infrared light transmission 
state; 

Fig. 30 is a graph showing the spectral 
transmission characteristics of a physical device in the 
seventh embodiment in an infrared light non-transmission 
state ; 

Fig. 31 is a perspective view showing principal 
part of a film scanner according to the eighth 
embodiment of the present invention; 

Fig. 32 is a schematic view showing the 
arrangement of the film scanner shown in Fig. 31; 

Fig. 33 is a block diagram showing the circuit 
arrangement of the film scanner shown in Fig. 31; 

Fig. 34 is a flow chart showing the operation of 
the film scanner shown in Fig. 31; 



Fig. 35 is a graph showing the emission spectrum 
intensity distribution of a visible light emission 
section in a lamp unit in the eighth embodiment; 

Fig. 36 is a graph showing the emission spectrum 
5 intensity distribution of an infrared light emission 
section in the lamp unit in the eighth embodiment ; 

Fig. 37 is a flow chart in the ninth embodiment 
for controlling the operation of the film scanner shown 
in Fig. 1; 

10 Fig. 38 is a flow chart in a modification of the 

ninth embodiment for controlling the operation of the 
film scanner shown in Fig. 1; 

Fig. 39 is a flow chart in the 10th embodiment for 
controlling the operation of the film scanner shown in 

15 Fig. 8; 

Figs. 40 and 41 are graphs showing the spectral 
transmission characteristics of a physical device in the 
10th embodiment in an infrared light transmission state; 
Fig. 42 is a graph showing the spectral 
20 transmission characteristics of a physical device in the 
10th embodiment in an infrared light non-transmission 
state; 

Fig. 43 is a flow chart in the 11th embodiment for 
controlling the operation of the film scanner shown in 
25 Fig. 31; 



Fig. 44 is a perspective view showing principal 
part of a conventional film scanner; 

Fig. 45 is a schematic view showing the 
arrangement of the film scanner shown in Fig. 44; and 

Fig. 4 6 is a block diagram showing the circuit 
arrangement of the film scanner shown in Fig. 44. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The preferred embodiments of the present invention 
will be described in detail hereinafter taking a film 
scanner as an example. Note that the present invention 
is not limited to the form of a film scanner (film image 
scanning apparatus) , and can be practiced in the form of 
a film image scanning method, and a storage medium that 
stores a program for implementing this method. 
(First Embodiment) 

The first embodiment of the present invention will 
be described below with reference to Figs. 1 to 6. 

Fig. 1 is a perspective view showing principal 
part of a "film scanner" according to the first 
embodiment of the present invention, Fig. 2 is a 
schematic view showing the arrangement of the film 
scanner shown in Fig. 1, Fig. 3 is a block diagram 
showing the circuit arrangement of the film scanner 
shown in Fig. 1, Fig. 4 is a flow chart showing the 
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operation of the film scanner shown in Fig. 1, Fig. 5 is 
a graph showing the spectral sensitivity characteristics 
of a line sensor, in which curves R, G, and B represent 
the spectral sensitivity characteristics for visible 
light (R, G, and B respectively represent the spectral 
sensitivity characteristics of red, green, and blue 
light wavelength receiving units of the line sensor) , 
and a curve IR indicates the spectral sensitivity 
characteristics for infrared light, and Fig. 6 is a 
graph showing the emission spectrum intensity of a lamp. 

Referring to Figs. 1 to 3, reference numeral 1 
denotes a film carriage used as a platen; and 2, a 
developed film which is fixed on the film carriage 1. 
Reference numeral 3 denotes a lamp serving as a light 
source of visible light and infrared light. The lamp 3 
has emission characteristics ranging from the visible 
light wavelength range to the infrared wavelength. 
Reference numeral 4 denotes a mirror; 5, a lens; and 6, 
a line sensor comprising, e.g., a CCD and the like. 
Light emitted by the lamp 3 is transmitted through the 
film 2, is reflected by the mirror 4, and forms an image 
on the line sensor 6. The line sensor 6 has three 
light-receiving areas, i.e., R, G, and B light-receiving 
areas, which are respectively sensitive to red, green, 
and blue light wavelengths, and at least one of which is 
also sensitive to infrared light. Reference numeral 7 
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denotes a motor for moving the film carriage 1 in the 
scan direction (the direction of the arrow in Figs. 1 
and 2); 8, a sensor for detecting the position of the 
film carriage 1; 9, an optical axis extending from the 
lamp 3 to the line sensor 6; and 10, a filter for 
cutting infrared light. The filter 10 is held to be 
retractable from the position on the optical axis 9. 
Reference numeral 11 denotes a filter motor for moving 
the filter 10; 12, a control circuit; 13, a lens holder 
for holding the lens 5; 14, an outer case of the film 
scanner; 15, an input/output terminal; 16, a density 
sensor for detecting the film density; and 17, a filter 
sensor for detecting the position of the filter 10. 

The lamp 3, line sensor 6, motor 7, sensor 8, 
filter motor 11, input/output terminal 15, density 
sensor 16, and filter sensor 17 are electrically 
connected to the control circuit 12. The control circuit 
12 comprises a film scanner control circuit, sensor 
control circuit, density sensor control circuit, filter 
sensor control circuit, motor control circuit, filter 
motor control circuit, image information processing 
circuit, lamp control circuit, line sensor control 
circuit, film density detection circuit, motor drive 
speed determination circuit, and image information 
storage circuit, as shown in Fig. 3. 



An image scanning method of the film 2 will be 
explained below with reference to the flow chart shown 
in Fig. 4. 

Upon receiving a film scan command from an 
external device via the input/output terminal 15, the 
sensor 8 and sensor control circuit detect the position 
of the film carriage 1, and that information is sent to 
the film scanner control circuit. The motor control 
circuit drives the motor 7 at a predetermined drive 
speed to set the film carriage 1 at a predetermined 
standby position, thus moving the film carriage 1 to the 
standby position. At the same time, the filter sensor 17 
and filter sensor control circuit detect the position of 
the filter 10, and that information is sent to the film 
scanner control circuit. In order to retract the filter 
10 from the position on the optical axis 9, the filter 
motor control circuit drives the filter motor 11 to move 
the filter 10 to its retracted position (see SI; the 
same applies to the following description) . The density 
sensor 16 and film density detection circuit detect the 
density of the film 2 (S2), and the motor drive speed 
determination circuit determines drive speed 1 of the 
motor 7 for a scan using infrared light, and drive speed 
2 of the motor 7 for a scan using visible light on the 
basis of the density information (S3) . The lamp control 
circuit turns on the lamp 3 (S4), and the motor control 



circuit rotates the motor 7 in a predetermined direction 
at drive speed 1 determined previously, thus scanning 
the film to obtain image information of the film 2 by 
infrared light (S5) . During the scan, the line sensor 6 
sends an output signal, (image information) to the image 
information processing circuit via the line sensor 
control circuit to detect the infrared light 
transmission state, i.e., a region on the film 2 where 
the transmittance of the infrared light is different 
from the remaining region by a predetermined value or 
more, thus detecting any dust/scratch range on the film 
2 (S6) . The dust/scratch range information is sent to 
and stored in the image information storage circuit (S7) . 
Upon completion of the scan for obtaining the image 
information, i.e., the dust/scratch range information of 
the film 2 by infrared light, the motor 7 is rotated in 
the reverse direction at a predetermined speed, thus 
moving the film carriage 1 to the aforementioned standby 
position. At the same time, the filter motor control 
circuit drives the filter motor 11 to move the filter 10 
to a position where it can cover a light beam having the 
optical axis 9 as the center while monitoring the 
position of the filter 10 by the filter sensor 17 and 
filter sensor control circuit (S8) . The motor control 
circuit rotates the motor 7 in the same direction as 
that in the scan using the infrared light at drive speed 
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2 determined previously, thus scanning the film to 
obtain image information of the film 2 by visible light 
(S9) . During this scan, the line sensor 6 sends an 
output signal (image information) to the image 
5 information processing circuit via the line sensor 
control circuit. 

Upon completion of this scan, the lamp control 
circuit turns off the lamp 3 (S10) - At the same time, 
the image information storage circuit sends the 

10 dust/scratch range information to the image information 
processing circuit, which executes image information 
processing for correcting the dust/scratch range from 
the image information of the film 2 obtained by visible 
light. The image information is output from the 

15 input/output terminal 15 (Sll) , thus ending film image 
scanning of the film scanner. 

The scan using the infrared light is to detect 
dust or scratches on the film 2 by detecting a region of 
the film 2 where the infrared light transmittance is 

20 different from other regions, but is not to obtain 

high-quality image information unlike the scan using 
visible light. In other words, since the scan using the 
infrared light need only detect the region of the film 2 
where the infrared light transmittance is different from 

25 other regions, i.e., the dust/scratch range, the output 
signal level of the line sensor 6 can be lower than that 



in the visible light scan as long as that range can be 
detected. On the other hand, since the visible light 
scan is to obtain higher-quality image information than 
the infrared light scan, the output signal from the line 
sensor 6 preferably has a largest possible maximum value, 
and the scan speed is set so that the line sensor 6 can 
obtain a sufficient exposure amount. Therefore, the 
exposure amount of the line sensor 6 per unit time in 
one resolution limit line is decreased to decrease the 
output signal level in the infrared light scan, and the 
scan speed is set high to detect the region whose 
infrared light transmittance is different from other 
regions. For this reason, drive speed 1 is set to be 
higher than drive speed 2, and the infrared scan can be 
completed within a shorter period of time than the 
visible light scan. 

When the infrared light emission intensity of the 
lamp 3 is smaller than its visible light emission 
intensity, the line sensor 6 can use a line sensor which 
has the spectral sensitivity characteristics shown in, 
e.g., Fig. 5 (in Fig. 5, R, G, and B represent the 
spectral sensitivity characteristics for visible light, 
and IR represents those for infrared light), i.e., has 
higher sensitivity to infrared light than to visible 
light. 



On the other hand, when the infrared light 
sensitivity of the line sensor 6 is lower than the 
visible light sensitivity, the lamp 3 can use a lamp 
having the emission spectrum distribution shown in, e.g., 

5 Fig. 6, i.e., having a higher emission intensity of 
infrared light than visible light. 

Furthermore, the dust /scratch range information on 
the film 2 and the image information of the film 2 
obtained by visible light may be separately output from 

10 the input/output terminal 15, and a device (not shown) 
connected to the input/output terminal 15 may execute 
image information processing for correcting the 
dust/scratch range from the image information of the 
film 2 obtained by visible light. 

15 Moreover, an operation mode that skips the scan 

using infrared light, i.e., the scan for obtaining 
dust/scratch range information, and makes only a scan 
for obtaining image information of the film 2 by visible 
light may be provided. By selecting this mode, when a 

20 film which has less dust or scratches is to be scanned, 
or when no dust /scratch correction of an output image is 
required, the time required for the image information 
processing for obtaining image information of the film 2 
by visible light can be shortened by skipping the image 

25 information processing for correcting the dust/scratch 
range of the image information of the film 2. 



(Second Embodiment) 

A "film scanner" according to the second 
embodiment of the present invention will be explained 
below with reference to Figs. 1 to 3 and Figs. 5 to 7 . 
5 Since Figs. 1 to 3 and Figs. 5 and 6 are the same 

as those in the first embodiment, a detailed description 
thereof will be omitted. Fig. 7 is a flow chart showing 
the operation of the film scanner shown in Fig. 1. 

Also, since reference numerals are common to those 
10 in the first embodiment, a detailed description thereof 
will be omitted. 

This embodiment is a modification of the first 
embodiment, and is effective for a film scanner having 
the same arrangement as that of the first embodiment, in 
15 which upon reciprocally moving the film carriage 1 by 
the motor 7 with respect to the line sensor 6, 
hysteresis due to the reciprocal motion is very small, 
that is, two pieces of image information obtained by 
both movements (forward and backward movements) can be 
20 easily overlapped on each other upon capturing images by 
a movement of the film carriage 1 in a predetermined 
direction and by a movement in the reverse direction. 

An image information scanning method of the film 2 
will be explained below with reference to the flow chart 
25 shown in Fig. 7. 
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Upon receiving a film scan command from an 
external device via the input/output terminal 15, the 
sensor 8 and sensor control circuit detect the position 
of the film carriage 1, and that information is sent to 
the film scanner control circuit. The motor control 
circuit drives the motor 7 at a predetermined drive 
speed to set the film carriage 1 at a predetermined 
standby position, thus moving the film carriage 1 to the 
standby position. At the same time, the filter sensor 17 
and filter sensor control circuit detect the position of 
the filter 10, and that information is sent to the film 
scanner control circuit. In order to retract the filter 
10 from the position on the optical axis 9, the filter 
motor control circuit drives the filter motor 11 to move 
the filter 10 to its retracted position (S21) . The 
density sensor 16 and film density detection circuit 
detect the density of the film 2 (S22) , and the motor 
drive speed determination circuit determines drive speed 
1 of the motor 7 for a scan using infrared light, and 
drive speed 2 of the motor 7 for a scan using visible 
light on the basis of the density information (S23) . The 
lamp control circuit turns on the lamp 3 (S24), and the 
motor control circuit rotates the motor 7 in a 
predetermined direction at drive speed 1 determined 
previously, thus scanning the film to obtain image 
information of the film 2 by infrared light (S25) . 
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During the scan, the line sensor 6 sends an output 
signal (image information) to the image information 
processing circuit via the line sensor control circuit 
to detect the infrared light transmission state, i.e., a 
region on the film 2 where the transmittance of the 
infrared light is different from the remaining region by 
a predetermined value or more, thus detecting any 
dust/scratch range on the film 2 (S26) . The dust/scratch 
range information is sent to and stored in the image 
information storage circuit (S27) . Upon completion of 
the scan for obtaining the image information, i.e., the 
dust/scratch range information of the film 2 by infrared 
light, the filter motor control circuit drives the 
filter motor 11 to move the filter 10 to a position 
where it can cover a light beam having the optical axis 
9 as the center while monitoring the position of the 
filter 10 by the filter sensor 17 and filter sensor 
control circuit (S28). The motor control circuit rotates 
the motor 7 in the reverse direction at drive speed 2 
determined previously, thus scanning the film to obtain 
image information of the film 2 by visible light (S29) . 
During this scan, the line sensor 6 sends an output 
signal (image information) to the image information 
processing circuit via the line sensor control circuit. 

Upon completion of this scan, when the lamp 
control circuit turns off the lamp 3, the image 



information storage circuit sends the dust/scratch range 
information to the image information processing circuit, 
which executes image information processing for 
correcting the dust/scratch range from the image 
information of the film 2 obtained by visible light 
(S30) . The image information is output from the 
input/output terminal 15 (S31) , thus ending film image 
scanning of the film scanner. 

As in the first embodiment, since the scan using 
the infrared light need only detect the region of the 
film 2 where the infrared light transmittance is 
different from other regions, i.e., the dust/scratch 
range, the output signal level of the line sensor 6 can 
be lower than that in the visible light scan as long as 
that range can be detected. On the other hand, since the 
visible light scan is to obtain higher-quality image 
information than the infrared light scan, the output 
signal from the line sensor 6 preferably has a largest 
possible maximum value, and the scan speed is set so 
that the line sensor 6 can obtain a sufficient exposure 
amount. Therefore, the exposure amount of the line 
sensor 6 per unit time in one resolution limit line is 
decreased to decrease the output signal level in the 
infrared light scan, and the scan speed is set high to 
detect the region whose infrared light transmittance is 
different from other regions. For this reason, drive 



speed 1 is set to be higher than drive speed 2, and the 
infrared scan can be completed within a shorter period 
of time than the visible light scan. 

When the infrared light emission intensity of the 
5 lamp 3 is smaller than its visible light emission 

intensity, the line sensor 6 can use a line sensor which 
has the spectral sensitivity characteristics shown in, 
e.g., Fig. 5 (in Fig. 5, R, G, and B represent the 
spectral sensitivity characteristics for visible light, 
10 and IR represents those for infrared light), i.e., has 
higher sensitivity to infrared light than to visible 
light . 

On the other hand, when the infrared light 
sensitivity of the line sensor 6 is lower than the 

15 visible light sensitivity, the lamp 3 can use a lamp 

having the emission spectrum distribution shown in, e.g., 
Fig. 6, i.e., having a higher emission intensity of 
infrared light than visible light. 

Furthermore, the dust/scratch range information on 

2 0 the film 2 and the image information of the film 2 

obtained by visible light may be separately output from 
the input/output terminal 15, and a device (not shown) 
connected to the input/output terminal 15 may execute 
image information processing for correcting the 

25 dust/scratch range from the image information of the 
film 2 obtained by visible light. 



Moreover, an operation mode that skips the scan 
using infrared light, i.e., the scan for obtaining 
dust/scratch range information, and makes only a scan 
for obtaining image information of the film 2 by visible 
5 light may be provided as one of operation modes to be 
selected. With this mode, when a film which has less 
dust or scratches is to be scanned, or when no 
dust/scratch correction of an output image is required, 
the time required for the image information processing 

10 for obtaining image information of the film 2 by visible 
light can be shortened by skipping the image information 
processing for correcting the dust/scratch range of the 
image information of the film 2 . 
(Third Embodiment) 

15 The third embodiment of the present invention will 

be described below with reference to Figs. 8 to 13. 

Fig. 8 is a perspective view showing principal 
part of a film scanner according to the third embodiment, 
Fig. 9 is a schematic view showing the arrangement of 

20 the film scanner shown in Fig. 8, Fig. 10 is a block 
diagram showing the circuit arrangement of the film 
scanner shown in Fig. 8, Fig. 11 is a flow chart showing 
the operation of the film scanner shown in Fig. 8, 
Fig. 12 is a graph showing the spectral transmission 

25 characteristics of a physical device used in this 

embodiment in the transmission state of visible light 



and infrared light, and Fig. 13 is a graph showing the 
spectral transmission characteristics of a physical 
device used in this embodiment in the non-transmission 
state of infrared light. 

Referring to Figs. 8 to 12, reference numeral 31 
denotes a film carriage used as a platen; and 32, a 
developed film which is fixed on the film carriage 31. 
Reference numeral 33 denotes a lamp serving as a light 
source of visible light and infrared light. The lamp 33 
has emission characteristics ranging from the visible 
light wavelength range to the infrared wavelength. 
Reference numeral 34 denotes a mirror; 35, a lens; and 
36, a line sensor comprising, e.g., a CCD and the like. 
Light emitted by the lamp 33 is transmitted through the 
film 32, is reflected by the mirror 34, and forms an 
image on the line sensor 36. The line sensor 36 has 
three light-receiving areas, i.e., R, G, and B 
light-receiving areas, which are respectively sensitive 
to red, green, and blue light wavelengths, and at least 
one of which is also sensitive to infrared light (IR) . 
Reference numeral 37 denotes a motor for moving the film 
carriage 31 in the scan direction (the direction of the 
arrow in Figs. 8 and 9); 38, a sensor for detecting the 
position of the film carriage 31; 39, an optical axis 
extending from the lamp 33 to the line sensor 36; and 40, 
a physical device such as electrochromic device whose 
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visible and infrared light transmittances can be 
controlled electrically. Reference numeral 41 denotes a 
control circuit; 42, a lens holder for holding the lens 
35; 43, an outer case of the film scanner; and 44, an 
5 input /output terminal. 

The lamp 33, line sensor 36, motor 37, sensor 38, 
physical device 40, and input/output terminal 44 are 
electrically connected to the control circuit 41. The 
control circuit 41 comprises a film scanner control 

10 circuit, sensor control circuit, physical device control 
circuit, motor control circuit, image information 
processing circuit, lamp control circuit, line sensor 
control circuit, film density detection circuit, motor 
drive speed determination circuit, and image information 

15 storage circuit, as shown in Fig. 10. 

An image information scanning method of the film 
32 will be described below with reference to the flow 
chart in Fig. 11. 

Upon receiving a film scan command from an 

20 external device via the input/output terminal 44, the 

sensor 38 and sensor control circuit detect the position 
of the film carriage 31, and that information is sent to 
the film scanner control circuit. The motor control 
circuit drives the motor 37 at a predetermined drive 

25 speed to set the film carriage 31 at a predetermined 
standby position, thus moving the film carriage 31 to 
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the standby position. At the same time, the physical 
device control circuit sets the spectral transmission 
characteristics of the physical device 40 in the 
transmission state of visible light and infrared light 
5 shown in Fig. 12 (S41) . The lamp control circuit turns 
on the lamp 33 (S42) , and the motor control circuit 
rotates the motor 37 in a predetermined direction at a 
predetermined speed to scan the image range on the film 
32 at the predetermined speed in the film surface 

10 direction, thus making a rough scan to obtain image 

information of the film 32 by visible light and infrared 
light (S43) . During the rough scan, the line sensor 36 
sends an output signal (image information) to the image 
information processing circuit via the line sensor 

15 control circuit, and the film density detection circuit 
detects the visible light and infrared light 
transmittances of the film 32, i.e., the film density on 
the basis of this information (S44) . When the film 
carriage 31 is returned to its standby position and the 

20 rough scan is completed, the motor drive speed 

determination circuit determines drive speed 1 of the 
motor 37 for a scan using infrared light and drive speed 
2 of the motor 37 for a fine scan using visible light on 
the basis of the detected film density of the entire 

25 film, so as to obtain images with appropriate amounts of 
light (S45) . The motor control circuit rotates the motor 



- 34 - 



37 in a predetermined direction at drive speed 1 
determined previously so as to scan the image range of 
the film 32 in the film surface direction, thus making a 
scan for obtaining image information of the film 32 by 
5 infrared light (S46) . During this scan, the line sensor 
36 sends an output signal (image information) to the 
image information processing circuit via the line sensor 
control circuit to detect the infrared light 
transmission state, i.e., a region on the film 32 where 

10 the transmittance of the infrared light is different 
from the remaining region by a predetermined value or 
more, thus detecting ' any dust/scratch range on the film 
32 (S47). The dust/scratch range information is sent to 
and stored in the image information storage circuit 

15 (S48) . Upon completion of the scan for obtaining the 
image information, i.e., the dust/scratch range 
information of the film 32 by infrared light, the 
physical device control circuit sets the spectral 
transmission characteristics of the physical device 40 

20 in the infrared light non-transmission state shown in 
Fig. 13 (S49) . The motor control circuit rotates the 
motor 37 in the reverse direction at drive speed 2 
determined previously, thus making a fine scan (S50) . 
During this fine scan, the line sensor 36 sends an 

25 output signal (image information) to the image 

information processing circuit via the line sensor 
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control circuit. Upon completion of image scanning for 
the fine scan, the motor control circuit rotates the 
motor 37 at a predetermined drive speed to return the 
film carriage 31 to its standby position (S51) . In this 
5 manner, upon completion of the fine scan, the lamp 

control circuit turns off the lamp 33, and at the same 
time, the image information storage circuit sends the 
dust/scratch range information to the image information 
processing circuit, which executes image information 

10 processing for correcting the dust/scratch range of 

image information of the film 32 obtained by the fine 
scan (visible light) (S52) . The image information is 
then output from the input/output terminal 44 (S53) , 
thus ending film image scanning of the film scanner. 

15 As in the first embodiment, since the scan using 

the infrared light need only detect the region of the 
film 32 where the infrared light transmittance is 
different from other regions, i.e., the dust/scratch 
range, the output signal level of the line sensor 36 can 

20 be lower than that in the visible light scan as long as 

that range can be detected. On the other hand, since the 
visible light scan is to obtain higher-quality image 
information than the infrared light scan, the output 
signal from the line sensor 36 preferably has a largest 

25 possible maximum value, and the scan speed is set so 

that the line sensor 36 can obtain a sufficient exposure 



amount. Therefore, the exposure amount of the line 
sensor 36 per unit time in one resolution limit line is 
decreased to decrease the output signal level in the 
infrared light scan, and the scan speed is set high to 
5 detect the region whose infrared light transmittance is 
different from other regions. For this reason, drive 
speed 1 is set to be higher than drive speed 2, and the 
infrared scan can be completed within a shorter period 
of time than the visible light scan. 

10 When the infrared light emission intensity of the 

lamp 33 is smaller than its visible light emission 
intensity, the line sensor 36 can use a line sensor 
which has the spectral sensitivity characteristics shown 
in, e.g., Fig. 5 (in Fig. 5, R, G, and B represent the 

15 spectral sensitivity characteristics for visible light, 
and IR represents those for infrared light), i.e., has 
higher sensitivity to infrared light than to visible 
light. 

On the other hand, when the infrared light 
20 sensitivity of the line sensor 36 is lower than the 

visible light sensitivity, the lamp 33 can use a lamp 
having the emission spectrum distribution shown in, e.g., 
Fig. 6, i.e., having a higher emission intensity of 
infrared light than visible light. 
25 Furthermore, the dust/scratch range information on 

the film 32 and the image information of the film 32 
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obtained by visible light may be separately output from 
the input/output terminal 44, and a device (not shown) 
connected to the input/output terminal 44 may execute 
image information processing for correcting the 
5 dust/scratch range from the image information of the 
film 32 obtained by visible light. 

In addition, the scan for obtaining image 
information of the film 32 by infrared light may be made 
in reciprocal motion of the film carriage 31 in the 

10 rough scan in place of that of the film carriage 31 in 

the fine scan. At this time, a scan for obtaining image 
information of the film 32 by infrared light is made 
after the rough scan. 

Moreover, an operation mode that skips the 

15 infrared light scan and makes only a scan for obtaining 
image information of the film 32 by visible light may be 
provided as one of operation modes to be selected. With 
this mode, when a film which has less dust or scratches 
is to be scanned, or when no dust/scratch correction of 

20 an output image is required, the time required for the 
image information processing for obtaining image 
information of the film 32 by visible light can be 
shortened by skipping the image information processing 
for correcting the dust/scratch range of the image 

25 information of the film 32. 

(Modification of First to Third Embodiments) 
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embodiments, a modification for scanning image 
information on a photographic film will be explained 
below with reference to Figs. 14 to 17. 
5 Fig. 14 is a graph showing the spectral 

transmission characteristics of an overexposed negative 
film, Fig. 15 is a graph showing the spectral 
transmission characteristics of an underexposed negative 
film, Fig. 16 is a graph showing the spectral 
10 transmission characteristics of an overexposed positive 
film, and Fig. 17 is a graph showing the spectral 
transmission characteristics of an underexposed positive 
film. 

Even when a developed photographic negative film 
15 appears opaque due to overexposure, i.e., has a low 
visible light transmittance, it has a high infrared 
light transmittance, as shown in Fig. 14. On the other 
hand, even when a developed photographic negative film 
appears transparent due to underexposure, i.e., has a 
20 high visible light transmittance, it has a higher 

infrared light transmittance than that of visible light, 
as shown in Fig. 15. In addition, the infrared light 
transmittance remains nearly the same independently of 
overexposure or underexposure. Likewise, even when a 
25 developed photographic positive film appears transparent 
due to overexposure, i.e., has a high visible light 
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transmittance, it has a higher infrared light 
transmittance than that of visible light, as shown in 
Fig. 16. Also, even when a developed photographic 
positive film appears opaque due to underexposure, i.e., 
5 has a low visible light transmittance, it has a high 
infrared light transmittance, as shown in Fig. 17. In 
addition, the infrared light transmittance remains 
nearly the same independently of overexposure or 
underexposure. For this reason, upon scanning image 
10 information on a photographic film, a scan using 

infrared light may be made at a predetermined drive 
speed of the motor. Also, at this time, the 
predetermined drive speed of the motor for the scan 
using infrared light is set to be higher than that of 
15 the motor for a scan using visible light, which is 

determined by the film density detected by the density 
sensor of the first and second embodiments or the rough 
scan of the third embodiment. 

As can be seen from the above description, upon 
20 scanning image information on a photographic film, the 
time required for scanning image information with 
infrared light can be easily set to be shorter than that 
required for scanning image information with visible 
light. 

25 (Fourth Embodiment) 
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The fourth embodiment of the present invention 
will be explained below using Figs. 18 to 23. 

Fig. 18 is a perspective view showing principal 
part of a film scanner of this embodiment, Fig. 19 is a 
5 schematic view showing the arrangement of the film 
scanner shown in Fig. 18, Fig. 20 is a block diagram 
showing the circuit arrangement of the film scanner 
shown in Fig. 18, Fig. 21 is a flow chart showing the 
operation of the film scanner shown in Fig. 18, Fig. 22 
10 is a graph showing the emission spectrum intensity of a 
visible light emission section of a lamp unit used in 
this embodiment, and Fig. 23 is a graph showing the 
emission spectrum intensity of an infrared light 
emission section of the lamp unit used in this 
15 embodiment. 

Referring to Figs. 18 to 20, reference numeral 101 
denotes a film carriage used as a platen; and 102, a 
developed film which is fixed on the film carriage 101. 
Reference numeral 103 denotes a lamp unit which is 
20 constructed by a visible light emission section 103a 
having the emission spectrum intensity distribution 
shown in Fig. 22 and an infrared light emission section 
103b having the emission spectrum intensity distribution 
shown in Fig. 23. Reference numeral 104 denotes a 
25 mirror; 105, a lens; and 106, a line sensor comprising, 

e.g., a CCD and the like. Light emitted by the lamp unit 



103 is transmitted through the film 102, is reflected by 
the mirror 104, and forms an image on the line sensor 
106. The line sensor 106 has three light-receiving areas, 
i.e., R, G, and B light-receiving areas, which are 
respectively sensitive to red, green, and blue light 
wavelengths, and at least one of which is also sensitive 
to infrared light. Reference numeral 107 denotes a motor 
for moving the film carriage 101 in the scan direction 
(the direction of the arrow in Figs. 18 and 19); 108, a 
sensor for detecting the position of the film carriage 
101; 109, an optical axis extending from the lamp 103 to 
the line sensor 106; 110, a control circuit; 111, a lens 
holder for holding the lens 105; 112, an outer case of 
the film scanner; and 113, an input /output terminal. 

The lamp unit 103, line sensor 106, motor 107, 
sensor 108, and input/output terminal 113 are 
electrically connected to the control circuit 110. The 
control circuit 110 comprises a film scanner control 
circuit, sensor control circuit, motor control circuit, 
image information processing circuit, lamp unit control 
circuit, line sensor control circuit, film density 
detection circuit, motor drive speed determination 
circuit, and image information storage circuit, as shown 
in Fig. 20. 



An image information scanning method of the film 
102 will be explained below with reference to the flow 
chart in Fig. 21. 

Upon receiving a film scan command from an 
external device via the input/output terminal 113, the 
sensor 108 and sensor control circuit detect the 
position of the film carriage 101, and that information 
is sent to the film scanner control circuit. The motor 
control circuit drives the motor 107 to set the film 
carriage 101 at a predetermined standby position, thus 
moving the film carriage 101 to the standby position 
(see S101; the same applies to the following 
description) . The lamp unit control circuit turns on the 
visible light emission section 103a of the lamp unit 103 

(5102) , and the motor control circuit rotates the motor 
107 in a predetermined direction at a predetermined 
drive speed, thus making a rough scan for obtaining 
image information of the film 102 by visible light 

(5103) . During the rough scan, the line sensor 106 sends 
image information to the image information processing 
circuit via the line sensor control circuit, and the 
film density detection circuit detects the light 
transmittance of the film 102, i.e., the film density on 
the basis of that information (S104) . Upon completion of 
image scanning for the rough scan, the lamp control unit 
turns off the visible light emission section 103a of the 



lamp unit 103 (S105) , and then turns on the infrared 
light emission section 103b of the lamp unit 103 (S106) . 
The motor drive circuit rotates the motor 107 in the 
reverse direction at a predetermined speed to make a 
5 scan for obtaining image information of the film 102 by 
infrared light (S107) . During this scan, the line sensor 
106 sends image information to the image information 
processing circuit via the line sensor control circuit 
to detect the infrared light transmission state, i.e., a 
10 region on the film 102 where the transmittance of the 

infrared light is different from the remaining region by 
a predetermined value or more, thus detecting any 
dust/scratch range on the film 102 (S108) . The 
dust/scratch range information is sent to and stored in 
15 the image information storage circuit (S109) . Upon 
completion of the scan for obtaining the image 
information, i.e., the dust /scratch range information of 
the film 102 by infrared light, the lamp unit control 
circuit turns off the infrared light emission section 
20 103b of the lamp unit 103 (S110), and the motor drive 
speed determination circuit determines the motor drive 
speed in a fine scan to obtain an image with an 
appropriate amount of light on the basis of the film 
density of the entire film detected in the rough scan 
25 made previously (Sill) . The lamp control unit turns on 
the visible light emission section 103a of the lamp unit 



103 (S112) . The motor control circuit rotates the motor 
107 at the determined motor drive speed in a 
predetermined direction to make a fine scan (S113) . 
During this fine scan, the line sensor 106 sends image 
5 information to the image information processing circuit 
via the line sensor control circuit. Upon completion of 
image scanning for the fine scan, the film carriage 101 
is returned to its standby position (S114) . In this 
manner, upon completion of the fine scan, the lamp unit 

10 control circuit turns off the visible light emission 

section 103a of the lamp unit 103, and at the same time, 
the image information storage circuit sends the 
dust/scratch range information to the image information 
processing circuit, which executes image information 

15 processing for correcting the dust/scratch range of 

image information of the film 102 obtained by the fine 
scan (visible light) (S115) . The image information is 
then output from the input/output terminal 113 (S116) , 
thus ending film image scanning of the film scanner. 

20 When the scan using infrared light is made at the 

same resolution as that in the rough scan in which the 
resolution is lower than that in the fine scan, or it is 
made at a resolution lower than that in the fine scan, 
the storage capacity (memory size) of a storage means 

25 can be reduced compared to a case wherein that scan is 

made at the same resolution as that in the fine scan and, 



at the same time, the time required for the scan using 
infrared light can be shortened. More specifically, upon 
scanning image information in the fine scan, an image 
quality proportional to the scan resolution can be 
5 obtained. However, since the scan using infrared light 
is to obtain dust/scratch range information on the film 
and to correct image information obtained in the fine 
scan, it need only specify the dust/scratch range on the 
film and can achieve its objective (to obtain the 

10 dust/scratch range information on the film) even when 

its resolution is lower than that in the fine scan. For 
this reason, when the scan resolution in the scan using 
infrared light is set to be equal to that in the rough 
scan or to be lower than that in the fine scan, the 

15 storage capacity (memory size) of the storage means can 
be reduced compared to a case wherein that scan is made 
at the same resolution as that in the fine scan. At the 
same time, when a low scan resolution is set, the motor 
107 can be driven at a higher drive speed (since 

20 sampling in the scan can be made coarser) and, hence, 

the time required for the scan using infrared light can 
be shortened. 

The scan for obtaining image information of the 
film 102 using infrared light (infrared light scan) may 

25 be made before the rough scan in place of the 
above-mentioned timing. 



Also, the dust/scratch range information on the 
film 102 and the image information of the film 102 
obtained by visible light may be separately output from 
the input/output terminal 113, and a device (not shown) 
5 connected to the input/output terminal 113 may execute 
image information processing for correcting the 
dust/scratch range from the image information of the 
film 102 obtained by visible light. 

Furthermore, an operation mode that skips the 
10 infrared light scan and makes only a scan for obtaining 
image information of the film 102 by visible light may 
be provided as one of operation modes to be selected. 
With this mode, when a film which has less dust or 
scratches is to be scanned, or when no dust/scratch 
15 correction of an output image is required, the time 
required for the image information processing for 
obtaining image information of the film 102 by visible 
light can be shortened by skipping the image information 
processing for correcting the dust/scratch range of the 
20 image information of the film 102. 
(Fifth Embodiment) 

The fifth embodiment of the present invention will 
be explained below with reference to Fig. 24, and 
Figs. 8 to 10 and Figs. 12 and 13 used in the 
25 description of the third embodiment. Fig. 24 is a flow 



chart in this embodiment for controlling the operation 
of the film scanner shown in Fig. 8. 

An image information scanning method of the film 
32 will be explained below with reference to the flow 
5 chart in Fig. 24. Note that reference numerals used in 
the following description are common to those in the 
third embodiment, and a detailed description thereof 
will be omitted. 

Upon receiving a film scan command from an 

10 external device via the input/output terminal 44, the 

sensor 38 and sensor control circuit detect the position 
of the film carriage 31, and that information is sent to 
the film scanner control circuit. The motor control 
circuit drives the motor 37 at a predetermined drive 

15 speed to set the film carriage 31 at a predetermined 
standby position, thus moving the film carriage 31 to 
the standby position. At the same time, the physical 
device control circuit sets the spectral transmission 
characteristics of the physical device 40 in the 

20 transmission state of visible light and infrared light 

shown in Fig. 12 (S121) . The lamp control circuit turns 
on the lamp 33 (S122), and the motor control circuit 
rotates the motor 37 in a predetermined direction at a 
predetermined speed to scan an image range on the film 

25 32 at the predetermined speed in the film surface 

direction, thus making a rough scan to obtain image 



information of the film 32 by visible light and infrared 
light (S123) . During the rough scan, the line sensor 36 
sends an output signal (image information) to the image 
information processing circuit via the line sensor 
5 control circuit, and the film density detection circuit 
detects the visible light transmittance of the film 32, 
i.e., the film density on the basis of this information. 
Likewise, the image information processing circuit 
detects the infrared light transmission state, i.e., a 

10 region on the film 32 where the transmittance of the 

infrared light is different from the remaining region by 
a predetermined value or more, thus detecting any 
dust/scratch range on the film 32 (S124). The 
dust/scratch range information is sent to and stored in 

15 the image information storage circuit (S125) . 

When the motor control circuit rotates the motor 
37 in the reverse direction at a predetermined drive 
speed to return the film carriage 31 to its standby 
position, and the rough scan and the scan for obtaining 

20 the dust/scratch range information are completed, the 
motor drive speed determination circuit determines the 
drive speed of the motor 37 for a fine scan to obtain an 
image with an appropriate amount of light on the basis 
of the detected film density on the entire film (S126) . 

25 The physical device control circuit then sets the 

spectral transmission characteristics of the physical 



device 40 in the infrared light non-transmission state 
shown in Fig. 13 (S127) . The motor control circuit 
rotates the motor 37 in a predetermined direction at the 
determined drive speed, thus making a fine scan (S128) . 
During this fine scan, the line sensor 36 sends an 
output signal (image information) to the image 
information processing circuit via the line sensor 
control circuit. Upon completion of image scanning for 
the fine scan, the motor control circuit rotates the 
motor 37 at a predetermined drive speed to return the 
film carriage 31 to its standby position (S129) . In this 
manner, upon completion of the fine scan, the lamp 
control circuit turns off the lamp 33, and at the same 
time, the image information storage circuit sends the 
dust/scratch range information to the image information 
processing circuit, which executes image information 
processing for correcting the dust/scratch range of 
image information of the film 32 obtained by the fine 
scan (visible light) (S130). The image information is 
then output from the input /output terminal 44 (S131) , 
thus ending film image scanning of the film scanner. 

As in the fourth embodiment, the dust /scratch 
range information on the film 32 and the image 
information of the film 32 obtained by visible light may 
be separately output from the input /output terminal 44, 
and a device (not shown) connected to the input/output 
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terminal 4 4 may execute image information processing for 
correcting the dust/scratch range from the image 
information of the film 32 obtained by visible light. 

Also, an operation mode that skips the infrared 
5 light scan and makes only a scan for obtaining image 
information of the film 32 by visible light may be 
provided as one of operation modes to be selected. With 
this mode, when a film which has less dust or scratches 
is to be scanned, or when no dust/scratch correction of 

10 an output image is required, the time required for the 
image information processing for obtaining image 
information of the film 32 by visible light can be 
shortened by skipping the image information processing 
for correcting the dust/scratch range of the image 

15 information of the film 32. 

A modification of the fifth embodiment will be 
explained below with reference to Fig. 25. Fig. 25 is a 
flow chart in this modification for controlling the 
operation of the film scanner shown in Fig. 8. As in the 

2 0 fifth embodiment, since reference numerals used in the 
following description are common to those in the third 
embodiment, a detailed description thereof will be 
omitted. 

This modification is effective for a film scanner 
25 having the same arrangement as that of the third 

embodiment, in which upon reciprocally moving the film 
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carriage 31 by the motor 37 with respect to the line 
sensor 36, hysteresis due to the reciprocal motion is 
very small, that is, two pieces of image information 
obtained by movements in two directions (forward and 
5 backward movements) can be easily overlapped on each 
other upon capturing images by a movement of the film 
carriage 31 in a predetermined direction and by a 
movement in the reverse direction. 

An image information scanning method of the film 
10 32 will be described below using the flow chart in 
Fig. 25. 

Upon receiving a film scan command from an 
external device via the input/output terminal 44, the 
sensor 38 and sensor control circuit detect the position 

15 of the film carriage 31, and that information is sent to 
the film scanner control circuit. The motor control 
circuit drives the motor 37 at a predetermined drive 
speed to set the film carriage 31 at a predetermined 
standby position, thus moving the film carriage 31 to 

20 the standby position. At the same time, the physical 
device control circuit sets the spectral transmission 
characteristics of the physical device 40 in the 
transmission state of visible light and infrared light 
shown in Fig. 12 (S141) . The lamp control circuit turns 

25 on the lamp 33 (S142), and the motor control circuit 

rotates the motor 37 in a predetermined direction at a 
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predetermined speed to scan the image range on the film 
32 at the predetermined speed in the film surface 
direction, thus making a rough scan to obtain image 
information of the film 32 by visible light and infrared 
light (S143) . During the rough scan, the line sensor 36 
sends an output signal (image information) to the image 
information processing circuit via the line sensor 
control circuit, and the film density detection circuit 
detects light transmittance of the visible light of the 
film 32, i.e., the film density on the basis of this 
information. Likewise, the image information processing 
circuit detects the infrared light transmission state, 
i.e., a region on the film 32 where the transmittance of 
the infrared light is different from the remaining 
region by a predetermined value or more, thus detecting 
any dust/scratch range on the film 32 (S144) . The 
dust/scratch range information is sent to and stored in 
the image information storage circuit (S145) . 

Upon completion of the rough scan and the scan for 
obtaining the dust/scratch range information on the film, 
the motor drive speed determination circuit determines 
the drive speed of the motor 37 for a fine scan to 
obtain an image with an appropriate amount of light on 
the basis of the detected film density on the entire 
film (S14 6) . The physical device control circuit then 
sets the spectral transmission characteristics of the 
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physical device 40 in the infrared light 
non-transmission state shown in Fig. 13 (S147). The 
motor control circuit rotates the motor 37 in the 
reverse direction at the determined drive speed, thus 
making a fine scan (S14 8) . During this fine scan, the 
line sensor 36 sends an output signal (image 
information) to the image information processing circuit 
via the line sensor control circuit. Upon completion of 
image scanning for the fine scan, the motor control 
circuit rotates the motor 37 at a predetermined drive 
speed to return the film carriage 31 to its standby 
position (S149) . In this manner, upon completion of the 
fine scan, the lamp control circuit turns off the lamp 
33, and at the same time, the image information storage 
circuit sends the dust/scratch range information to the 
image information processing circuit, which executes 
image information processing for correcting the 
dust/scratch range of image information of the film 32 
obtained by the fine scan (visible light) (S150) . The 
image information is then output from the input/output 
terminal 44, thus ending film image scanning of the film 
scanner . 

As in the above embodiments, the dust /scratch 
range information on the film 32 and the image 
information of the film 32 obtained by visible light may 
be separately output from the input/output terminal 44, 



and a device (not shown) connected to the input/output 
terminal 44 may execute image information processing for 
correcting the dust/scratch range from the image 
information of the film 32 obtained by visible light. 
5 Also, an operation mode that skips the infrared 

light scan and makes only a scan for obtaining image 
information of the film 32 by visible light may be 
provided as one of operation modes to be selected. With 
this mode, when a film which has less dust or scratches 

10 is to be scanned, or when no dust/scratch correction of 
an output image is required, the time required for the 
image information processing for obtaining image 
information of the film 32 by visible light can be 
shortened by skipping the image information processing 

15 for correcting the dust/scratch range of the image 
information of the film 32. 
(Sixth Embodiment) 

The sixth embodiment of the present invention will 
be explained below with reference to Fig. 26, and 

20 Figs. 1 to 3 used in the description of the first 

embodiment. Fig. 2 6 is a flow chart in this embodiment 
for controlling the operation of the film scanner shown 
in Fig. 1. 

An image information scanning method of the film 2 
25 will be explained below with reference to the flow chart 
in Fig. 26. Note that reference numerals used in the 



following description are common to those in the first 
embodiment, and a detailed description thereof will be 
omitted. 

Upon receiving a film scan command from an 
5 external device via the input /output terminal 15, the 
sensor 8 and sensor control circuit detect the position 
of the film carriage 1, and that information is sent to 
the film scanner control circuit. The motor control 
circuit drives the motor 7 to set the film carriage 1 at 

10 a predetermined standby position, thus moving the film 
carriage 1 to the standby position. At the same time, 
the filter sensor 17 and filter sensor control circuit 
detect the position of the filter 10, and that 
information is sent to the film scanner control circuit. 

15 In order to retract the filter 10 from the position on 
the optical axis 9, the filter motor control circuit 
drives the filter motor 11 to move the filter 10 to its 
retracted position (step S201) . 

The density sensor 16 and film density detection 

20 circuit detect the density of the film 2 (step S202) , 
and the motor drive speed determination circuit 
determines the drive speed of the motor 7 for a scan on 
the basis of this information (step S203) . The lamp 
control circuit turns on the lamp 3 (step S204), and the 

25 motor control circuit rotates the motor 7 in a 

predetermined direction at the determined drive speed, 



thus scanning the film to obtain image information of 
the film 2 by infrared light (step S205) . 

During the scan, the line sensor 6 sends image 
information to the image information processing circuit 
5 via the line sensor control circuit to detect the 

infrared light transmission state, i.e., a region on the 
film 2 where the transmittance of the infrared light is 
different from the remaining region by a predetermined 
value or more, thus detecting any dust/scratch range on 

10 the film 2 (step S206) . The dust/scratch range 

information is then sent to and stored in the image 
information storage circuit (step S207) . 

Upon completion of the scan for obtaining the 
image information, i.e., the dust/scratch range 

15 information of the film 2 by infrared light, the filter 
motor control circuit drives the filter motor 11 to move 
the filter 10 to a position where it can cover a light 
beam having the optical axis 9 as the center while 
monitoring the position of the filter 10 by the filter 

20 sensor 17 and filter sensor control circuit (step S208) . 
The motor control circuit rotates the motor 7 in the 
reverse direction at the previously determined drive 
speed, thus scanning the film to obtain image 
information of the film 2 by visible light (step S209) . 

25 During this scan, the line sensor 6 sends image 



information to the image information processing circuit 
via the line sensor control circuit. 

Upon completion of this scan, the lamp control 
circuit turns off the lamp 3 and, at the same time, the 
5 image information storage circuit sends the dust/scratch 
range information to the image information processing 
circuit, which executes image information processing for 
correcting the dust/scratch range on the image 
information of the film 2 obtained by visible light 

10 (step S210) . The image information is output from the 
input/output terminal 15 (step S211), thus ending film 
image scanning of the film scanner. 

In the sixth embodiment, the dust/scratch range 
information on the film 2 and the image information of 

15 the film 2 obtained by visible light may be separately 
output from the input/output terminal 15, and a device 
(not shown) connected to the input/output terminal 15 
may execute image information processing for correcting 
the dust/scratch range from the image information of the 

20 film 2 obtained by visible light. 

Also, in the sixth embodiment, the scan for 
obtaining image information of the film 2 by visible 
light may be made prior to the scan for obtaining image 
information of the film 2 by infrared light. In this 

25 case, however, the image information of the film 2 
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obtained by visible light must be stored in the image 
information storage circuit. 

Furthermore, in the sixth embodiment, an operation 
mode that skips the scan using infrared light, i.e., the 
5 scan for obtaining dust/scratch range information, and 
makes only a scan for obtaining image information of the 
film 2 by visible light may be provided as one of 
operation modes to be selected. With this mode, when a 
film which has less dust or scratches is to be scanned, 

10 or when no dust/scratch correction of an output image is 
required, the time required for the image information 
processing for obtaining image information of the film 2 
by visible light can be shortened by skipping the image 
information processing for correcting the dust/scratch 

15 range of the image information of the film 2. 

As described above, according to the sixth 
embodiment, since image information is scanned by 
visible light in a motion in one direction of a relative 
reciprocal motion between the film 2 as a transparent 

20 original, and the line sensor 6, and image information 
is scanned by infrared light in a motion in the other 
direction of the reciprocal motion, the relative 
reciprocal motion between the film 3 and line sensor 6 
for scanning image information by visible light, and 

25 that for scanning image information by infrared light 
need not be separately made. Therefore, a simple film 
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image scanning apparatus which can make a scan using 
infrared light to obtain a film image free from any dust 
or scratches within a shorter period of time than a 
conventional apparatus can be provided. 
5 Also, since the operation mode that skips the 

infrared light scan upon scanning image information of 
the film 2 is provided and can be selected, when a film 
which has less dust or scratches is to be scanned, or 
when no dust/scratch correction of an output image is 

10 required, the time required for the image information 
processing for obtaining image information of the film 
by visible light can be shortened by skipping the image 
information processing for correcting the dust/scratch 
range of the image information of the film. 

15 (Seventh Embodiment) 

The seventh embodiment of the present invention 
will be described below with reference to Figs. 27 to 30, 
and Figs. 8 to 10 used in the description of the third 
embodiment. Fig. 27 is a flow chart in this embodiment 

20 for controlling the operation of the film scanner shown 
in Fig. 8. Figs. 28 and 2 9 are graphs showing the 
spectral transmission characteristics of a physical 
device in the seventh embodiment in an infrared light 
transmission state, and Fig. 30 is a graph showing the 

25 spectral transmission characteristics of a physical 
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device in the seventh embodiment in an infrared light 
non-transmission state. 

An image information scanning method of the film 
32 will be described below with reference to the flow 
chart in Fig. 27. Note that reference numerals used in 
the following description are common to those in the 
third embodiment, and a detailed description thereof 
will be omitted. 

Upon receiving a film scan command from an 
external device via the input/output terminal 44, the 
sensor 38 and sensor control circuit detect the position 
of the film carriage 31, and that information is sent to 
the film scanner control circuit. The motor control 
circuit drives the motor 37 to set the film carriage 31 
at a predetermined standby position, thus moving the 
film carriage 31 to the standby position. At the same 
time, the physical device control circuit sets the 
spectral transmission characteristics of the physical 
device 40 in the infrared light transmission state shown 
in Fig. 28 or 29 (step S251) - 

The lamp control circuit turns on the lamp 33 
(step S252), and the motor control circuit rotates the 
motor 37 in a predetermined direction at a predetermined 
speed to scan the image range on the film 32 at the 
predetermined speed in the film surface direction, thus 



making a scan to obtain image information of the film 32 
by infrared light (step S253) . 

During the scan, the line sensor 36 sends image 
information to the image information processing circuit 
via the line sensor control circuit, and the image 
information processing circuit detects the infrared 
light transmission state, i.e., a region on the film 32 
where the transmittance of the infrared light is 
different from the remaining region by a predetermined 
value or more, thus detecting any dust/scratch range on 
the film 32 (step S255) . 

Upon completion of the scan for obtaining the 
image information, i.e., the dust/scratch range 
information of the film 32 by infrared light, the 
physical device control circuit sets the spectral 
transmission characteristics of the physical device 40 
in the infrared light non-transmission state shown in 
Fig. 30 (step S256) . The motor control circuit rotates 
the motor 37 in the reverse direction at a predetermined 
drive speed, thus making a rough scan for obtaining 
image information of the film 32 by visible light (step 
S257). During this rough scan, the line sensor 36 sends 
image information to the image information processing 
circuit via the line sensor control circuit, and the 
film density detection circuit detects the light 
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transmittance of the film 32, i.e., the film density on 
the basis of this information (step S258) . 

When the film carriage 31 returns to its standby 
position and the rough scan is complete, the motor drive 
speed determination circuit determines the motor drive 
speed for a fine scan on the basis of the detected film 
density of the entire film, so as to obtain an image 
with an appropriate amount of light (step S259) . The 
motor control circuit rotates the motor 37 in a 
predetermined direction at the determined motor drive 
speed, thus making a fine scan (step S260) . During this 
fine scan, the line sensor 36 sends image information to 
the image information processing circuit via the line 
sensor control circuit. 

Upon completion of image scanning for the fine 
scan, the motor control circuit rotates the motor 37 at 
a predetermined drive speed to return the film carriage 
31 to its standby position (step S261) . In this manner, 
upon completion of the fine scan, the lamp control 
circuit turns off the lamp 33, and at the same time, the 
image information storage circuit sends the dust/scratch 
range information to the image information processing 
circuit, which executes image information processing for 
correcting the dust/scratch range of image information 
of the film 32 obtained by the fine scan (visible light) 
(step S262) . The image information is then output from 
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the input/output terminal 44 (step S263) , thus ending 
film image scanning of the film scanner. 

In the seventh embodiment, the dust/scratch range 
information on the film 32 and the image information of 
5 the film 32 obtained by visible light may be separately 
output from the input/output terminal 44, and a device 
(not shown) connected to the input/output terminal 44 
may execute image information processing for correcting 
the dust/scratch range from the image information of the 
10 film 32 obtained by visible light. 

Also, in the seventh embodiment, the scan for 
obtaining image information of the film 32 by infrared 
light is made by moving the film carriage 31 in one 
direction, and after that, the rough scan is made by 
15 returning the film carriage 31 {movement of the film 
carriage 31 in the reverse direction) . Alternatively, 
after the rough scan is made by moving the film carriage 
31 in one direction, the scan for obtaining image 
information of the film 32 by infrared light may be made 
2 0 by returning the film carriage 31 (movement of the film 
carriage 31 in the reverse direction) . However, in this 
case, image information of the film 32 obtained by 
visible light must be stored in the image information 
storage circuit. 
25 Furthermore, in the seventh embodiment, the scan 

for obtaining image information of the film 32 by 
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infrared light may be made during the reciprocal motion 
of the film carriage 31 in the fine scan in place of 
that of the film carriage 31 in the rough scan. In this 
case, either of the scan for obtaining image information 
5 of the film 32 by infrared light or the fine scan may be 
made first. When the fine scan is made first, image 
information of the film 32 obtained by visible light 
must be stored in the image information storage circuit. 
Moreover, in the seventh embodiment, an operation 

10 mode that skips the infrared light scan and makes only a 
scan for obtaining image information of the film 32 by 
visible light may be provided as one of operation modes 
to be selected. With this mode, when a film which has 
less dust or scratches is to be scanned, or when no 

15 dust/scratch correction of an output image is required, 
the time required for the image information processing 
for obtaining image information of the film 32 by 
visible light can be shortened by skipping the image 
information processing for correcting the dust/scratch 

20 range of the image information of the film 32. 

As described above, according to the seventh 
embodiment, since image information of the film 32 as a 
transparent original is scanned in three scan modes, 
i.e., a rough scan for obtaining rough image information 

25 of the film 32 by visible light, a fine scan for 

obtaining image information of the film 32 by visible 
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light with designated quality, and an infrared light 
scan for scanning image information of the film 32 with 
infrared light, a simple film image scanning apparatus 
which can make a scan using infrared light to obtain a 
5 film image free from any dust or scratches within a 

shorter period of time than a conventional apparatus can 
be provided. 

Also, since the operation mode that skips the 
infrared light scan upon scanning image information of 

10 the film 32 is provided and can be selected, when a film 
which has less dust or scratches is to be scanned, or 
when no dust/scratch correction of an output image is 
required, the time required for the image information 
processing for obtaining image information of the film 

15 by visible light can be shortened by skipping the image 
information processing for correcting the dust/scratch 
range of the image information of the film. 
(Eighth Embodiment) 

The eighth embodiment of the present invention 

20 will be described below with reference to Figs. 31 to 36. 
Fig. 31 is a perspective view showing principal part of 
a film scanner according to the eighth embodiment, 
Fig. 32 is a schematic view showing the arrangement of 
the film scanner shown in Fig. 31, Fig. 33 is a block 

25 diagram showing the circuit arrangement of the film 
scanner shown in Fig. 31, Fig. 34 is a flow chart 



showing the operation of the film scanner shown in Fig. 
31, Fig. 35 is a graph showing the emission spectrum 
intensity distribution of a visible light emission 
section in a lamp unit in the eighth embodiment, and 
Fig. 36 is a graph showing the emission spectrum 
intensity distribution of an infrared light emission 
section in the lamp unit in the eighth embodiment. 

The film scanner according to the eighth 
embodiment comprises a film carriage 161, lamp unit 163, 
mirror 164, lens 165, line sensor 166, motor 167, sensor 
168, control circuit 172, lens holder 173, outer case 
174, input/output terminal 175, and density sensor 176. 

The arrangements of these components will be 
explained in detail below. The film carriage 161 is used 
as a platen, and a developed film 162 is fixed on the 
film carriage 161. The lamp unit 163 is constructed by a 
visible light emission section 163a having the emission 
spectrum intensity distribution shown in Fig. 35, and an 
infrared light emission section 163b having the emission 
spectrum intensity distribution shown in Fig. 36. The 
line sensor 166 comprises a CCD (charge coupled device) 
and the like. Light emitted by the lamp unit 163 is 
transmitted through the film 162, is reflected by the 
mirror 164, and forms an image on the line sensor 166. 
The line sensor 166 has three light-receiving areas, 
i.e., R, G, and B light-receiving areas, which are 
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respectively sensitive to red, green, and blue light 
wavelengths, and at least one of which is also sensitive 
to infrared light. 

The motor 167 moves the film carriage 161 in the 
scan direction (the direction of the arrow in Figs. 31 
and 32) . The sensor 161 detects the position of the film 
carriage 161. Reference numeral 169 in Fig. 31 denotes 
an optical axis extending from the lamp 163 to the line 
sensor 166. The control circuit 172 has an arrangement 
shown in Fig. 33, and executes the processes shown in 
the flow chart in Fig. 34. The lens holder 17 3 holds the 
lens 165. The outer case 174 houses the respective units 
of the film scanner. An external device is connected to 
the input/output terminal 175. The density sensor 176 
detects the film density. The lamp unit 163, line sensor 
166, motor 167, sensor 168, and input/output terminal 
175 are electrically connected to the control circuit 
172. 

Fig. 33 is a block diagram showing the circuit 
arrangement of the film scanner according to the eighth 
embodiment of the present invention. The control circuit 
172 comprises a film scanner control circuit 177, sensor 
control circuit 178, motor control circuit 179, image 
information processing circuit 180, lamp unit control 
circuit 181, image information storage circuit 182, line 
sensor control circuit 183, film density detection 
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circuit 184, motor drive speed determination circuit 185, 
and density sensor control circuit 186. 

The functions of these circuits will be explained 
below. The film scanner control circuit 177 integrally 
controls the circuits 178 to 186. The sensor control 
circuit 178 detects the position of the film carriage 
161 on the basis of a detection signal from the sensor 
168. The motor control circuit 17 9 controls to drive the 
motor 167, thereby moving the film carriage 161 in the 
scan direction. The image information processing circuit 
180 executes image information processing for correcting 
the dust/scratch range from image information of the 
film 162. 

The lamp unit control circuit 181 controls to turn 
on/off the lamp unit 163. The image information storage 
circuit 182 stores dust/scratch range information on the 
film 162. The line sensor control circuit 183 controls 
the line sensor 166 to capture image information from 
the line sensor 166. The film density detection circuit 
184 detects film density. The motor drive speed 
determination circuit 185 determines the drive speed of 
the motor 167. The density sensor control circuit 186 
controls the density sensor 176. 

An image scanning method of the film 162 in the 
film scanner with the above arrangement according to the 
eighth embodiment of the present invention will be 
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described below with reference to the flow chart in 
Fig. 34. 

Upon receiving a film scan command from an 
external device via the input /output terminal 175, the 
5 sensor 168 and sensor control circuit 178 detect the 

position of the film carriage 161, and that information 
is sent to the film scanner control circuit 177. The 
motor control circuit 17 9 drives the motor 167 to set 
the film carriage 161 at a predetermined standby 

10 position, thus moving the film carriage 161 to the 
standby position (step S301) . 

The density sensor 17 6 and film density detection 
circuit 184 detect the density of the film 162 (step 
S302) , and the motor drive speed determination circuit 

15 185 determines the drive speed of the motor 167 for a 
scan (step S303) . The lamp unit control circuit 181 
turns on the infrared light emission section 163b of the 
lamp unit 163 (step S304), and the motor control circuit 
17 9 rotates the motor 167 in a predetermined direction 

2 0 at the determined drive speed, thus making a scan for 

obtaining image information of the film 102 by infrared 
light (step S305) . 

During this scan, the line sensor 166 sends image 
information to the image information processing circuit 

25 180 via the line sensor control circuit 183 to detect 

the infrared light transmission state, i.e., a region on 



the film 162 where the transmittance of the infrared 
light is different from the remaining region by a 
predetermined value or more, thus detecting any 
dust/scratch range on the film 162 (step S306) . The 
5 dust/scratch range information is sent to and stored in 
the image information storage circuit 182 (step S307) . 

Upon completion of the scan for obtaining the 
image information, i.e., the dust /scratch range 
information of the film 162 by infrared light, the lamp 

10 unit control circuit 181 turns off the infrared light 
emission section 163b of the lamp unit 163, and then 
turns on the visible light emission section 163a of the 
lamp unit 163 (step S308) . The motor control circuit 17 9 
rotates the motor 167 at the determined drive speed in 

15 the reverse direction to make a scan for obtaining image 
information of the film 162 by visible light (step S309) . 
During this scan, the line sensor 166 sends image 
information to the image information processing circuit 
180 via the line sensor control circuit 183. 

20 Upon completion of this scan, the lamp unit 

control circuit 181 turns off the visible light emission 
section 163a of the lamp unit 163, and at the same time, 
the image information storage circuit 182 sends the 
dust/scratch range information to the image information 

25 processing circuit 180, which executes image information 
processing for correcting the dust/scratch range from 



image information of the film 162 obtained by visible 
light (step S310) . The image information is then output 
from the input/output terminal 175 (step S311) , thus 
ending film image scanning of the film scanner. 
5 In the eighth embodiment, the dust /scratch range 

information on the film 162 and the image information of 
the film 162 obtained by visible light may be separately 
output from the input/output terminal 17 5, and the 
device (not shown) connected to the input/output 
10 terminal 17 5 may execute image information processing 
for correcting the dust/scratch range from the image 
information of the film 162 obtained by visible light. 

Also, in the eighth embodiment, the scan for 
obtaining image information of the film 162 by visible 
15 light may be made prior to the scan for obtaining image 
information of the film 162 by infrared light. In this 
case, however, the image information of the film 162 
obtained by visible light must be stored in the image 
information storage circuit 182. 
20 Furthermore, in the eighth embodiment, an 

operation mode that skips the infrared light scan and 
makes only a scan for obtaining image information of the 
film 162 by visible light may be provided as one of 
operation modes to be selected. With this mode, when a 
25 film which has less dust or scratches is to be scanned, 
or when no dust/scratch correction of an output image is 



required, the time required for the image information 
processing for obtaining image information of the film 
162 by visible light can be shortened by skipping the 
image information processing for correcting the 
dust/scratch range of the image information of the film 
162. 

As described above, in the eighth embodiment, 
after the scan for obtaining image information of the 
film 162 by infrared light is made by turning on the 
infrared light emission section 163b of the lamp unit 
163, the scan for obtaining image information of the 
film 162 by visible light is made by turning on the 
visible light emission section 163a of the lamp unit 163. 
Therefore, a simple film image scanning apparatus which 
can make a scan using infrared light to obtain a film 
image free from any dust or scratches within a shorter 
period of time than a conventional apparatus can be 
provided. 

Also, since the operation mode that skips the 
infrared light scan upon scanning image information of 
the film 162 is provided and can be selected, when a 
film which has less dust or scratches is to be scanned, 
or when no dust/scratch correction of an output image is 
required, the time required for the image information 
processing for obtaining image information of the film 
by visible light can be shortened by skipping the image 



information processing for correcting the dust/scratch 
range of the image information of the film. 
(Ninth Embodiment) 

The ninth embodiment of the present invention will 
5 be described below with reference to Fig. 37 and Figs. 1 
to 3 used in the description of the first embodiment. 
Fig. 37 is a flow chart in this embodiment for 
controlling the operation of the film scanner shown in 
Fig. 1. 

10 An image information scanning method of the film 2 

will be explained below with reference to the flow chart 
in Fig. 37. Note that reference numerals used in the 
following description are common to those in the first 
embodiment, and a detailed description thereof will be 

15 omitted. 

(Step S351) Upon receiving a film scan command 
from an external device via the input/output terminal 15, 
the sensor 8 and sensor control circuit detect the 
position of the film carriage 1, and that information is 

20 sent to the film scanner control circuit. The motor 
control circuit drives the motor 7 to set the film 
carriage 1 at a predetermined standby position, thus 
moving the film carriage 1 to the standby position. At 
the same time, the filter sensor 17 and filter sensor 

25 control circuit detect the position of the filter 10, 

and that information is sent to the film scanner control 



circuit. In order to retract the filter 10 from the 
position on the optical axis 9, the filter motor control 
circuit drives the filter motor 11 to move the filter 10 
to its retracted position. 
5 {Step S352) The density sensor 16 and film 

density detection circuit detect the density of the film 
2. 

(Step S353) The motor drive speed determination 
circuit determines the drive speed of the motor 7 for a 
10 scan on the basis of the detected density information. 

(Step S354) The lamp control circuit turns on the 

lamp 3 . 

(Step S355) The motor control circuit rotates the 
motor 7 in a predetermined direction at the determined 

15 drive speed, thus scanning the film to obtain image 
information of the film 2 by infrared light. 

(Step S356) During the scan, the line sensor 6 
sends image information to the image information 
processing circuit (detection means) via the line sensor 

20 control circuit to detect the infrared light 

transmission state, i.e., a region on the film 2 where 
the transmittance of the infrared light is different 
from the remaining region by a predetermined value or 
more, thus detecting any range suffering abnormality 

25 such as dust or scratches on the film 2. 



(Step S357) The dust/scratch range information is 
then sent to and stored in the image information storage 
circuit . 

(Step S358) Upon completion of the scan for 
5 obtaining the image information, i.e., the dust/scratch 
range information of the film 2 by infrared light, the 
motor 7 is reversed to move the film carriage 1 to the 
aforementioned standby position. At the same time, the 
filter motor control circuit drives the filter motor 11 

10 to move the filter 10 to a position where it can cover a 
light beam having the optical axis 9 as the center while 
monitoring the position of the filter 10 by the filter 
sensor 17 and filter sensor control circuit. 

(Step S359) The motor control circuit rotates the 

15 motor 7 in the same direction as that in the scan using 
infrared light at the previously determined drive speed, 
thus scanning the film to obtain image information of 
the film 2 by visible light. During this scan, the line 
sensor 6 sends image information to the image 

20 information processing circuit (signal processing means) 
via the line sensor control circuit. 

(Step S360) Upon completion of this scan, the 
lamp control circuit turns off the lamp 3 and, at the 
same time, the image information storage circuit sends 

25 the dust/scratch range information to the image 

information processing circuit, which executes image 
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information processing for correcting the dust/scratch 
range on the image information of the film 2 obtained by 
visible light. 

(Step S361) The image information is output from 
5 the input/output terminal 15, thus ending film image 
scanning of the film scanner. 

Note that the dust/scratch range information on 
the film 2 and the image information of the film 2 
obtained by visible light may be separately output from 

10 the input/output terminal 15, and a device (not shown) 
connected to the input/output terminal 15 may execute 
image information processing for correcting the 
dust/scratch range from the image information of the 
film 2 obtained by visible light. 

15 Furthermore, an operation mode that skips the scan 

using infrared light, i.e., the scan for obtaining 
dust/scratch range information, and makes only a scan 
for obtaining image information of the film 2 by visible 
light may be provided as one of operation modes to be 

20 selected. With this mode, when a film which has less 
dust or scratches is to be scanned, or when no 
dust/scratch correction of an output image is required, 
the time required for the image information processing 
for obtaining image information of the film 2 by visible 

25 light can be shortened by skipping the image information 



processing for correcting the dust/scratch range of the 
image information of the film 2. 

As described above, according to the ninth 
embodiment, image information of the film is scanned in 
5 two scan modes, i.e., a scan for obtaining image 

information by visible light and a scan for obtaining 
image information by infrared light, and the scan for 
obtaining image information by visible light is made 
after the scan for obtaining image information by 

10 infrared light. Therefore, the capacity of the storage 
circuit reguired for the film image scanning apparatus 
which can obtain an image free from any dust or 
scratches can be minimized. 

More specifically, the volume of dust/scratch 

15 range information on the film obtained by the infrared 
light scan is much smaller than that of image 
information obtained by the visible light scan. Hence, 
the infrared light scan is made prior to the visible 
light scan for obtaining the image information of the 

20 film, and the dust/scratch range information on the film 
obtained by this infrared light scan is stored in the 
storage circuit. After the image information of the film 
is obtained by the visible light scan, the dust/scratch 
range information stored in the storage circuit is read 

25 out, and image processing for correcting influences of 
dust and scratches on the image information of the film 



obtained by the visible light scan is done. For this 
reason, the storage capacity of the storage circuit can 
be greatly reduced compared to a case wherein the 
visible light scan is made prior to the infrared light 
scan, the image information of the film is stored in the 
storage circuit, the image information of the film 
stored in the storage circuit is read out after the 
infrared light scan, and the image processing for 
correcting influences of dust and scratches on the image 
information of the film obtained by the visible light 
scan is done. 

A modification of the ninth embodiment described 
above will be explained using Fig. 38. Fig. 38 is a flow 
chart in this modification for controlling the operation 
of the film scanner shown in Fig. 1. In the following 
description, since reference numerals are common to 
those in the first embodiment as in the ninth embodiment, 
a detailed description thereof will be omitted. 

This modification is effective for a film scanner 
having the same arrangement as that of the first 
embodiment, in which upon reciprocally moving the film 
carriage 1 by the motor 7 with respect to the line 
sensor 6, hysteresis due to the reciprocal motion is 
very small, that is, two pieces of image information 
obtained by both movements {forward and backward 
movements) can be easily overlapped on each other upon 



capturing images by a movement of the film carriage 1 in 
a predetermined direction and by a movement in the 
reverse direction. 

(Step S371) Upon receiving a film scan command 
5 from an external device via the input /output terminal 15, 
the sensor 8 and sensor control circuit detect the 
position of the film carriage 1, and that information is 
sent to the film scanner control circuit. The motor 
control circuit drives the motor 7 to set the film 

10 carriage 1 at a predetermined standby position, thus 

moving the film carriage 1 to the standby position. At 
the same time, the filter sensor 17 and filter sensor 
control circuit detect the position of the filter 10, 
and that information is sent to the film scanner control 

15 circuit. In order to retract the filter 10 from the 

position on the optical axis 9, the filter motor control 
circuit drives the filter motor 11 to move the filter 10 
to its retracted position. 

(Step S372) The density sensor 16 and film 

20 density detection circuit detect the density of the film 
2. 

(Step S373) The motor drive speed determination 
circuit determines the drive speed of the motor 7 for a 
scan on the basis of the detected density information. 
25 (Step S374) The lamp control circuit turns on the 

lamp 3 . 
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(Step S375) The motor control circuit rotates the 
motor 7 in a predetermined direction at the determined 
drive speed, thus scanning the film to obtain image 
information of the film 2 by infrared light. 
5 .(Step S376) During the scan, the line sensor 6 

sends image information to the image information 
processing circuit via the line sensor control circuit 
to detect the infrared light transmission state, i.e., a 
region on the film 2 where the transmittance of the 

10 infrared light is different from the remaining region by 
a predetermined value or more, thus detecting any 
dust/scratch range on the film 2. 

(Step S377) The dust/scratch range information is 
sent to and stored in the image information storage 

15 circuit. 

(Step S37 8) Upon completion of the scan for 
obtaining the image information, i.e., the dust /scratch 
range information of the film 2 by infrared light, the 
filter motor control circuit drives the filter motor 11 

20 to move the filter 10 to a position where it can cover a 
light beam having the optical axis 9 as the center while 
monitoring the position of the filter 10 by the filter 
sensor 17 and filter sensor control circuit. 

(Step S379) The motor control circuit rotates the 

25 motor 7 in the reverse direction at the previously 

determined drive speed, thus scanning the film to obtain 



image information of the film 2 by visible light. During 
this scan, the line sensor 6 sends image information to 
the image information processing circuit via the line 
sensor control circuit . 

(Step S380) Upon completion of this scan, the 
lamp control circuit turns off the lamp 3 and, at the 
same time, the image information storage circuit sends 
the dust/scratch range information to the image 
information processing circuit, which executes image 
information processing for correcting the dust/scratch 
range from the image information of the film 2 obtained 
by visible light. 

(Step S381) The image information is output from 
the input/output terminal 15, thus ending film image 
scanning of the film scanner. 

Note that the dust/scratch range information on 
the film 2 and the image information of the film 2 
obtained by visible light may be separately output from 
the input/output terminal 15, and a device (not shown) 
connected to the input/output terminal 15 may execute 
image information processing for correcting the 
dust/scratch range from the image information of the 
film 2 obtained by visible light. 

Furthermore, an operation mode that skips the scan 
using infrared light, i.e., the scan for obtaining 
dust/scratch range information, and makes only a scan 



for obtaining image information of the film 2 by visible 
light may be provided as one of operation modes to be 
selected. With this mode, when a film which has less 
dust or scratches is to be scanned, or when no 

5 dust/scratch correction of an output image is reguired, 
the time required for the image information processing 
for obtaining image information of the film 2 by visible 
light can be shortened by skipping the image information 
processing for correcting the dust/scratch range of the 

10 image information of the film 2. 
(10th Embodiment) 

The 10th embodiment of the present invention will 
be described below with reference to Figs. 39 to 42, and 
Figs. 8 to 10 used in the description of the third 

15 embodiment. Fig. 39 is a flow chart in this embodiment 
for controlling the operation of the film scanner shown 
in Fig. 8. Figs. 40 and 41 are graphs showing the 
spectral transmission characteristics of a physical 
device used in this embodiment in an infrared light 

20 transmission state, and Fig. 42 is a graph showing the 
spectral transmission characteristics of a physical 
device used in this embodiment in an infrared light 
non-transmission state. 

An image information scanning method of the film 

25 32 will be described below with reference to the flow 

chart in Fig. 39. Note that reference numerals used in 



the following description are common to those in the 
third embodiment, and a detailed description thereof 
will be omitted. 

(Step S401) Upon receiving a film scan command 
5 from an external device via the input /output terminal 44, 
the sensor 38 and sensor control circuit detect the 
position of the film carriage 31, and that information 
is sent to the film scanner control circuit. The motor 
control circuit drives the motor 37 to set the film 

10 carriage 31 at a predetermined standby position, thus 

moving the film carriage 31 to the standby position. At 
the same time, the physical device control circuit sets 
the spectral transmission characteristics of the 
physical device 40 in the infrared light transmission 

15 state shown in Fig. 40 or 41. 

(Step S4 02) The lamp control circuit turns on the 
lamp 33. 

(Step S403) The motor control circuit rotates the 
motor 37 in a predetermined direction at a predetermined 
20 speed to scan the image range on the film 32 at the 

predetermined speed in the film surface direction, thus 
making a scan to obtain image information of the film 32 
formed by infrared light. 

(Step S404) During the scan, the line sensor 36 
25 sends image information to the image information 

processing circuit via the line sensor control circuit, 



and the image information processing circuit detects the 
infrared light transmission state, i.e., a region on the 
film 32 where the transmittance of the infrared light is 
different from the remaining region by a predetermined 
5 value or more, thus detecting any dust/scratch range on 
the film 32. 

(Step S405) The detected dust/scratch range 
information is sent to and stored in the image 
information storage circuit. 

10 (Step S406) Upon completion of the scan for 

obtaining the image information, i.e., the dust/scratch 
range information of the film 32 by infrared light, the 
physical device control circuit sets the spectral 
transmission characteristics of the physical device 40 

15 in the infrared light non-transmission state shown in 
Fig. 42. 

(Step S407) The motor control circuit rotates the 
motor 37 in the reverse direction at a predetermined 
drive speed, thus making a rough scan for obtaining 

20 image information of the film 32 by visible light. 

(Step S408) During this rough scan, the line 
sensor 36 sends image information to the image 
information processing circuit via the line sensor 
control circuit, and the film density detection circuit 

25 detects the light transmittance of the film 32, i.e., 
the film density on the basis of this information. 



- 85 - 



(Step S409) When the film carriage 31 returns to 
its standby position and the rough scan is complete, the 
motor drive speed determination circuit determines the 
motor drive speed for a fine scan on the basis of the 
5 detected film density of the entire film, so as to 
obtain an image with an appropriate amount of light. 

(Step S410) The motor control circuit rotates the 
motor 37 in a predetermined direction at the determined 
motor drive speed, thus making a fine scan. 
10 (Step S411) During this fine scan, the line 

sensor 36 sends image information to the image 
information processing circuit via the line sensor 
control circuit. Upon completion of image scanning for 
the fine scan, the motor control circuit rotates the 
15 motor 37 in the reverse direction at a predetermined 
drive speed to return the film carriage 31 to its 
standby position. 

(Step S412) Upon completion of the fine scan, the 
lamp control circuit turns off the lamp 33, and at the 
20 same time, the image information storage circuit sends 
the dust/scratch range information to the image 
information processing circuit, which executes image 
information processing for correcting the dust/scratch 
range of image information of the film 32 obtained by 
25 the fine scan (visible light) . 
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(Step S413) The image information is then output 
from the input /output terminal 44, thus ending film 
image scanning of the film scanner. 

Note that the dust/scratch range information on 
5 the film 32 and the image information of the film 32 

obtained by visible light may be separately output from 
the input /output terminal 44, and a device (not shown) 
connected to the input/output terminal 44 may execute 
image information processing for correcting the 
10 dust/scratch range from the image information of the 
film 32 obtained by visible light. 

Also, the scan for obtaining image information of 
the film 32 by infrared light may be made during the 
reciprocal motion of the film carriage 31 in the fine 
15 scan in place of that of the film carriage 31 in the 

rough scan. In this case, the fine scan is made after 
the scan for obtaining image information of the film 32 
by infrared light. 

Furthermore, an operation mode that skips the 
20 infrared light scan and makes only a scan for obtaining 
image information of the film 32 by visible light may be 
provided as one of operation modes to be selected. With 
this mode, when a film which has less dust or scratches 
is to be scanned, or when no dust/scratch correction of 
25 an output image is required, the time required for the 
image information processing for obtaining image 



information of the film 32 by visible light can be 
shortened by skipping the image information processing 
for correcting the dust/scratch range of the image 
information of the film 32. 
(11th Embodiment) 

The 11th embodiment of the present invention will 
be described below with reference to Fig. 43, and 
Figs. 31 to 33 used in the description of the eighth 
embodiment. Fig. 43 is a flow chart in this embodiment 
for controlling the operation of the film scanner shown 
in Fig. 31. 

An image information scanning method of the film 
162 will be described below with reference to the flow 
chart in Fig. 43. Note that reference numerals used in 
the following description are the common to those in the 
eighth embodiment, and a detailed description thereof 
will be omitted. 

(Step S4 51) Upon receiving a film scan command 
from an external device via the input/output terminal 
175, the sensor 168 and sensor control circuit 178 
detect the position of the film carriage 161, and that 
information is sent to the film scanner control circuit 
177. The motor control circuit 179 drives the motor 167 
to set the film carriage 161 at a predetermined standby 
position, thus moving the film carriage 161 to the 
standby position. 



(Step S4 52) The lamp unit control circuit 181 
turns on the visible light emission section 163a of the 
lamp unit 163. 

(Step S453) The motor control circuit 179 rotates 
the motor 167 in a predetermined direction at a 
predetermined drive speed, thus making a rough scan for 
obtaining image information of the film 102 by visible 
light. 

(Step S454) During this rough scan, the line 
sensor 166 sends image information to the image 
information processing circuit 180 via the line sensor 
control circuit 183, and the film density detection 
circuit 184 detects the light transmittance of the film 
162, i.e., the film density, on the basis of that 
information. 

(Step S455) Upon completion of image scanning for 
the rough scan, the motor control circuit 179 rotates 
the motor 167 in the reverse direction at a 
predetermined drive speed, thus returning the film 
carriage 161 to its standby position and completing the 
rough scan. 

(Step S456) The lamp unit control circuit 181 
turns off the visible light emission section 163a of the 
lamp unit 163. 
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(Step S457) The lamp unit control circuit 181 
then turns on the infrared light emission section 163b 
of the lamp unit 163. 

(Step S458) The motor control circuit 179 rotates 
the motor 167 in a predetermined direction at a 
predetermined drive speed, thus making a scan for 
obtaining image information of the film 162 by infrared 
light. 

(Step S459) During this scan, the line sensor 166 
sends image information to the image information 
processing circuit 180 via the line sensor control 
circuit 183 to detect the infrared light transmission 
state, i.e., a region on the film 162 where the 
transmittance of the infrared light is different from 
the remaining region by a predetermined value or more, 
thus detecting any dust/scratch range on the film 162. 

(Step S460) The dust/scratch range information is 
sent to and stored in the image information storage 
circuit 182. 

(Step S461) Upon completion of the scan for 
obtaining the image information, i.e., the dust/scratch 
range information of the film 162 by infrared light, the 
lamp unit control circuit 181 turns off the infrared 
light emission section 163b of the lamp unit 163. 

(Step S462) The motor drive speed determination 
circuit 185 determines the motor drive speed in a fine 
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scan to obtain an image with an appropriate amount of 
light, on the basis of the film density of the entire 
film detected by the previous rough scan. 

(Step S4 63) The lamp unit control circuit 181 
turns on the visible light emission section 163a of the 
lamp unit 163. 

(Step S464) The motor control circuit 179 rotates 
the motor 167 in a predetermined direction at the 
determined drive speed to make a fine scan. During this 
fine scan, the line sensor 166 sends image information 
to the image information processing circuit 180 via the 
line sensor control circuit 183. 

(Step S4 65) Upon completion of image scanning for 
the fine scan, the film carriage 161 returns to its 
standby position, thus completing the fine scan. 

(Step S466) The lamp unit control circuit 181 
turns off the visible light emission section 163a of the 
lamp unit 163, and at the same time, the image 
information storage circuit 182 sends the dust/scratch 
range information to the image information processing 
circuit 180, which executes image information processing 
for correcting the dust/scratch range from image 
information of the film 162 obtained by the fine scan 
(visible light) . 
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(Step S4 67) The image information is then output 
from the input /output terminal 17 5, thus ending film 
image scanning of the film scanner. 

Note that the scan for obtaining image information 
5 of the film 162 by infrared light (infrared light scan) 
may be made during the process for returning the film 
carriage 161 to its standby position after the rough 
scan, in place of the aforementioned timing. 

As in the above embodiments, the dust/scratch 

10 range information on the film 162 and the image 

information of the film 162 obtained by visible light 
may be separately output from the input/output terminal 
175, and the device (not shown) connected to the 
input /output terminal 17 5 may execute image information 

15 processing for correcting the dust/scratch range from 
the image information of the film 162 obtained by 
visible light. 

Also, an operation mode that skips the infrared 
light scan and makes only a scan for obtaining image 

20 information of the film 162 by visible light may be 

provided as one of operation modes to be selected. With 
this mode, when a film which has less dust or scratches 
is to be scanned, or when no dust/scratch correction of 
an output image is reguired, the time required for the 

2 5 image information processing for obtaining image 

information of the film 162 by visible light can be 
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shortened by skipping the image information processing 
for correcting the dust/scratch range of the image 
information of the film 162. 

The preferred embodiments of the present invention 
5 have been explained, but the objects of the present 
invention are also achieved by supplying a storage 
medium, which records a program code of a software 
program that can implement the functions of the 
above-mentioned embodiments to the system or apparatus, 

10 and reading out and executing the program code stored in 
the storage medium by a computer (or a CPU or MPU) of 
the system or apparatus. 

In this case, the program code itself read out 
from the storage medium implements the functions of the 

15 above-mentioned embodiments, and the storage medium 

which stores the program code constitutes the present 
invention . 

As the storage medium for supplying the program 
code, for example, a floppy disk, hard disk, optical 
20 disk, magneto-optical disk, CD-ROM, CD-R, magnetic tape, 
nonvolatile memory card, ROM, and the like may be used. 

The functions of the above-mentioned embodiments 
may be implemented not only by executing the readout 
program code by the computer but also by some or all of 
25 actual processing operations executed by an OS running 
on the computer on the basis of an instruction of the 
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program code. 

Furthermore, the functions of the above-mentioned 
embodiments may be implemented by some or all of actual 
processing operations executed by a CPU or the like 
arranged in a function extension board or a function 
extension unit, which is inserted in or connected to the 
computer, after the program code read out from the 
storage medium is written in a memory of the extension 
board or unit . 

As many apparently widely different embodiments of 
the present invention can be made without departing from 
the spirit and scope thereof, it is to be understood 
that the invention is not limited to the specific 
embodiments thereof except as defined in the appended 
claims . 



WHAT IS CLAIMED IS: 



1. An image scanning apparatus comprising: 

a light source for emitting visible light and 
5 invisible light ; 

scanning means for scanning an original image 
irradiated with light emitted by said light source; and 
control means for controlling said scanning means 
to scan the original image irradiated with the invisible 
10 light, and then to scan the original image irradiated 
with the visible light. 

2. The apparatus according to claim 1, wherein when 
the original image is irradiated with the visible light, 
the original image is scanned in a rough scan for 

15 roughly scanning the original image, and in a fine scan 
for scanning the original image under a reguired 
condition on the basis of information scanned in the 
rough scan. 

3. The apparatus according to claim 2, wherein said 
20 control means controls said scanning means to make the 

rough scan after said scanning means scans the original 
image irradiated with the invisible light, and then to 
make the fine scan. 

4. The apparatus according to claim 2, wherein said 
25 control means controls said scanning means to scan the 



original image irradiated with the invisible light after 
the rough scan, and then to make the fine scan. 

5. The apparatus according to claim 1, further 
comprising detection means for detecting abnormality on 
an original by scanning the original image irradiated 
with the invisible light. 

6. The apparatus according to claim 5, wherein the 
abnormality on the original is caused by dust or 
scratches on the original. 

7. The apparatus according to claim 5, further 
comprising signal processing means for, when said 
detection means detects the abnormality, executing 
signal processing for correcting an influence of the 
abnormality from the image signal output from said 
scanning means. 

8. The apparatus according to claim 1, wherein the 
invisible light is infrared light. 

9. An image scanning method comprising: 

the scanning step of scanning, by scanning means, 
an original image irradiated with light emitted by a 
light source which emits visible light and invisible 
light; and 

the control step of controlling said scanning 
means to scan the original image irradiated with the 
invisible light, and then to scan the original image 
irradiated with the visible light. 



10. A storage medium storing a computer program for 
scanning image information on an original, said computer 
program including: 

a code of the step of scanning the image 
5 information by irradiating the original with invisible 
light; and 

a code of the step of then scanning the image 
information by irradiating the original with visible 
light. 

10 11. An image scanning apparatus for scanning image 
information of a transparent original by a relative 
reciprocal motion between the transparent original and 
photodetection means for detecting light transmitted 
through the transparent original, comprising: 

15 emission means for emitting light in a first 

wavelength range and light in a second wavelength range 
with respect to the transparent original; and 

control means for controlling to scan image 
information from the transparent original by the light 

20 in the first wavelength range in a motion in one 

direction of the reciprocal motion, and to scan image 
information from the transparent original by the light 
in the second wavelength range in a motion in the other 
direction of the reciprocal motion. 

25 12. The apparatus according to claim 11, wherein the 
transparent original is an original such as a developed 
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photographic film or the like, the light in the first 
wavelength range is visible light, and the light in the 
second wavelength range is infrared light. 
13- The apparatus according to claim 11, wherein said 
5 control means controls to scan image information from 
the transparent original by a rough scan for obtaining 
rough image information of the transparent original by 
visible light, a fine scan for obtaining image 
information of the transparent original by visible light 
10 with designated image quality, or an infrared light scan 
for obtaining image information of the transparent 
original by infrared light. 

14. The apparatus according to claim 13, wherein said 
control means controls to make the infrared light scan 

15 in one of two reciprocal motions for respectively making 
the rough scan and fine scan. 

15. The apparatus according to claim 14, wherein said 
control means controls to make the infrared light scan 
in the motion in one direction of the reciprocal motion 

20 for making the rough scan. 

16. The apparatus according to claim 14, wherein said 
control means controls to make the infrared light scan 
in the motion in one direction of the reciprocal motion 
for making the fine scan. 

25 17. An image scanning apparatus for scanning image 
information of a transparent original by a relative 
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reciprocal motion between the transparent original and 
optical detection means for detecting light transmitted 
through the transparent original,, comprising: 

emission means for emitting light in a first 
wavelength range and light in a second wavelength range 
with respect to the transparent original; and 

control means for controlling to scan image 
information from the transparent original, 

wherein an operation mode that skips a scan for 
image information by the light in the second wavelength 
range upon scanning the image information of the 
transparent original is selectable. 

18. The apparatus according to claim 11, further 
comprising light-shielding means, placed on a light 
incoming side of the photodetection means, for cutting 
the light in the second wavelength range, and wherein 
said control means controls said light-shielding means 
to be retractable from a position on an optical axis. 

19. The apparatus according to claim 11, further 
comprising a physical device which is placed on a light 
incoming side of the photodetection means, and can 
control transmittances of the light in the first 
wavelength range and the light in the second wavelength 
range, and wherein said control means controls spectral 
transmission characteristics of said physical device. 



20. The apparatus according to claim 11, wherein said 
emission means comprises a first emission section for 
emitting the light in the first wavelength range, and a 
second emission section for emitting the light in the 

5 second wavelength range, and said control means controls 
to turn on/off said first and second emission sections 
of said emission means. 

21. An image scanning method applied to an image 
scanning apparatus for scanning image information of a 

10 transparent original by a relative reciprocal motion 
between the transparent original and photodetection 
means for detecting light transmitted through the 
transparent original, comprising: 

the emission step of emitting light in a first 
15 wavelength range and light in a second wavelength range 
with respect to the transparent original; and 

the control step of controlling to scan image 
information from the transparent original by the light 
in the first wavelength range in a motion in one 
20 direction of the reciprocal motion, and to scan image 
information from the transparent original by the light 
in the second wavelength range in a motion in the other 
direction of the reciprocal motion. 

22. An image scanning method applied to an image 
25 scanning apparatus for scanning image information of a 
transparent original by a relative reciprocal motion 
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between the transparent original and photodetection 
means for detecting light transmitted through the 
transparent original, comprising: 

the emission step of emitting light in a first 
5 wavelength range and light in a second wavelength range 
with respect to the transparent original; and 

the control step of controlling to scan image 
information from the transparent original, 

wherein an operation mode that skips a scan for 
10 image information by the light in the second wavelength 
range upon scanning the image information of the 
transparent original is selectable. 

23. A computer readable storage medium, which stores a 
program for implementing an image scanning method 

15 applied to an image scanning apparatus for scanning 
image information of a transparent original by a 
relative reciprocal motion between the transparent 
original and photodetection means for detecting light 
transmitted through the transparent original, 

20 said image scanning method having the emission 

step of emitting light in a first wavelength range and 
light in a second wavelength range with respect to the 
transparent original, and the control step of 
controlling to scan image information from the 

25 transparent original by the light in the first 

wavelength range in a motion in one direction of the 
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reciprocal motion, and to scan image information from 
the transparent original by the light in the second 
wavelength range in a motion in the other direction of 
the reciprocal motion. 

24 . A computer readable storage medium, which stores 
program for implementing an image scanning method 
applied to an image scanning apparatus for scanning 
image information of a transparent original by a 
relative reciprocal motion between the transparent 
original and photodetection means for detecting light 
transmitted through the transparent original, 

said image scanning method having the emission 
step of emitting light in a first wavelength range and 
light in a second wavelength range with respect to the 
transparent original, and the control step of 
controlling to scan image information from the 
transparent original, wherein an operation mode that 
skips a scan for image information by the light in the 
second wavelength range upon scanning the image 
information of the transparent original is selectable. 
25. An image scanning apparatus for scanning image 
information on an original by a relative reciprocal 
motion between the original and a line sensor, 
comprising : 

scan means for making three types of scans 
including a rough scan for scanning the image 
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information by visible light at a low resolution, a fine 
scan for scanning the image information by visible light 
at a high resolution, and an invisible light scan for 
scanning the image information by invisible light, 
5 wherein said scan means makes the invisible light 

scan at a lower resolution than the fine scan. 
26. The apparatus according to claim 25, wherein the 
invisible light scan is to scan dust or scratch 
information on the original. 

10 27. The apparatus according to claim 25, wherein said 
scan means makes the rough scan in a motion in one 
direction of the reciprocal motion, and makes the 
invisible light scan in a motion in the other direction 
of the reciprocal motion. 

15 28. The apparatus according to claim 25, wherein said 
scan means simultaneously makes the rough scan and 
invisible light scan in a motion in one direction of the 
reciprocal motion. 

29. The apparatus according to claim 28, wherein said 
20 scan means makes the fine scan in a motion in the other 

direction of the reciprocal motion. 

30. The apparatus according to claim 25, wherein said 
scan means has a mode for skipping the invisible light 
scan, and the mode is selectable. 

25 31. The apparatus according to claim 25, wherein the 
invisible light is infrared light. 
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32. The apparatus according to claim 25, wherein the 
original is a film original. 

33. The apparatus according to claim 25, wherein the 
original is a transparent original. 

5 34 . An image scanning method for scanning image 
information on an original, comprising: 

the rough scan step of scanning the image 
information by visible light at a low resolution; 
the fine scan step of scanning the image 
10 information by visible light at a high resolution; 

the invisible scan step of scanning the image 
information by invisible light at a lower resolution 
than the resolution in the fine scan step. 

35. A storage medium storing a computer program for 

15 scanning image information on an original, said computer 
program including: 

a code of the rough scan step of scanning the 
image information by visible light at a low resolution; 

a code of the fine scan step of scanning the image 
20 information by visible light at a high resolution; 

a code of the invisible scan step of scanning the 
image information by invisible light at a lower 
resolution than the resolution in the fine scan step. 

36. An image scanning apparatus for scanning image 
2 5 information on an original by a scan attained by a 
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relative motion between the original and a line sensor, 
comprising: 

emission means for emitting visible light and 
invisible light; and 
5 scan means for making two types of scans including 

a visible light scan for scanning the image information 
by visible light, and an invisible light scan for 
scanning the image information by invisible light, 

wherein said scan means completes the invisible 
10 light scan within a shorter period of time than the 
visible light scan. 

37 . An image scanning apparatus for scanning image 
information on an original by a scan attained by a 
relative motion between the original and a line sensor, 

15 comprising: 

emission means for emitting visible light and 
invisible light; and 

scan means for making two types of scans including 
a visible light scan for scanning the image information 

20 by visible light, and an invisible light scan for 
scanning the image information by invisible light, 

wherein said scan means makes the invisible light 
scan by a relative motion at a higher speed than a 
relative motion for the visible light scan. 

25 38. The apparatus according to claim 36, wherein an 

output signal level of the line sensor in the invisible 
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light scan is lower than an output signal level in the 
visible light scan. 

39. The apparatus according to claim 36, wherein 
spectral intensity characteristics of said emission 

5 means have a higher emission intensity in an invisible 
light wavelength range than an emission intensity in a 
visible light wavelength range. 

40. The apparatus according to claim 36, wherein 
spectral sensitivity characteristics of the line sensor 

10 have a higher sensitivity in an invisible light 

wavelength range than a sensitivity in a visible light 
wavelength range. 

41. The apparatus according to claim 36, wherein said 
scan means has a mode for skipping the invisible light 

15 scan, and the mode is selectable. 

42. The apparatus according to claim 36, wherein the 
invisible light is infrared light. 

43. The apparatus according to claim 36, wherein the 
original is a film original. 

20 44. The apparatus according to claim 36, wherein the 
original is a transparent original. 
45. An image scanning method for scanning image 
information on an original by a scan attained by a 
relative motion between the original and a line sensor, 

25 comprising: 
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the visible light scan step of making a scan by 
the relative motion using visible light; and 

the invisible light scan step of making a scan 
using invisible light within a shorter period of time 
5 than the visible light scan step. 

46. An image scanning method for scanning image 
information on an original by a scan attained by a 
relative motion between the original and a line sensor, 
comprising: 

10 the visible light scan step of making a scan by 

the relative motion using visible light; and 

the invisible light scan step of making a scan 
using invisible light by a relative motion at higher 
speed than a relative motion for the visible light scan 

15 step. 

47. A storage medium storing a computer program for 
scanning image information on an original by a scan 
attained by a relative motion between the original and a 
line sensor, said computer program including: 

20 a code of the visible light scan step of making a 

scan by the relative motion using visible light; and 

a code of the invisible light scan step of making 

a scan using invisible light within a shorter period of 

time than the visible light scan step. 
25 48. A storage medium storing a computer program for 

scanning image information on an original by a scan 
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attained by a relative motion between the original and a 
line sensor, said computer program including: 

a code of the visible light scan step of making a 
scan by the relative motion using visible light; and 

a code of the invisible light scan step of making 
a scan using invisible light by a relative motion at 
higher speed than a relative motion for the visible 
light scan step. 
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ABSTRACT OF THE DISCLOSURE 



A scheme for obtaining an original image free from 
any dust or scratches on a film by scanning a film 
5 original or the like with visible light and infrared 
light has been proposed. This scheme suffers problems, 
i.e., a large memory size and long processing time since 
original image data obtained by infrared light must be 
stored. 

10 To solve such conventional problems, this 

invention provides, e.g., an image scanning apparatus 
which has a light source for emitting visible light and 
invisible light, scanning means for scanning an original 
image irradiated with light emitted by the light source, 

15 and control means for controlling the scanning means to 
scan the original image irradiated with the invisible 
light, and then to scan the original image irradiated 
with the visible light. 
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S462 



DETERMINE MOTOR DRIVE 
SPEED FOR FINE SCAN 



S463 



TURN ON VISIBLE LIGHT 
EMISSION SECTION OF 
LAMP UNIT 



S464 



FINE SCAN 



S465 



MOVE FILM CARRIAGE TO 
STANDBY POSITION 



S466 



TURN OFF VISIBLE LIGHT 
EMISSION SECTION OF 
LAMP UNIT, AND EXECUTE 
IMAGE INFORMATION 
PROCESSING 







OUTPUT IMAGE INFORMATION 



S467 



Q END 
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Docket No. 



COMBINED DECLARATION AND POWER OF ATTORNEY FOR 
ORIGINAL , DESIGN, NATIONAL STAGE OF PCT, SUPPLEMENTAL, 
DIVISIONAL, CONTINUATION OR CONTINUATION-IN-PART APPLICATION 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor 
(if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention 
entitled: 

IMAGE SCANNING APPARATUS AND METHOD. AND STORAGE MEDIUM 

the specification of which 

a. [ X ] is attached hereto 

b. [ ] was filed on . as application Serial No. and 

was amended on (if applicable). 

PCT FILED APPLICATION ENTERING NATIONAL STAGE 

C. [ ] was described and claimed in International Application No. filed on 

and as amended on .(if any). 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as 
amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of this application in accordance with 
Title 37, Code of Federal Regulations, § 1.56(a). 

I hereby specify the following as the correspondence address to which all communications about this application are to be 
directed: 

SEND CORRESPONDENCE TO: MORGAN & FINNEGAN, L.L.P. 

345 Park Avenue 
New York, N.Y. 10154 

DIRECT TELEPHONE CALLS TO: MICHAEL M. MURRAY 

(212) 758-4800 

[X] I hereby claim foreign priority benefits under Title 35, United States Code § 1 19 (a)-(d) or under § 365(b) of 
any foreign application(s) for patent or inventor's certificate or under § 365(a) of any PCT international application(s) 
designating at least one country other than the U.S. listed below and also have identified below such foreign application(s) 
for patent or inventor's certificate or such PCT international application(s) filed by me on the same subject matter having a 
filing date within twelve (12) months before that of the application on which priority is claimed: 

[X] The attached 35 U.S.C. § 1 19 claim for priority for the application(s) listed below forms a part of this 
declaration. 



Countrv/PCT 


Application 
Number 


Date of filing 
(dav,month,vr) 


Date of issue 
(dav,month,Yr) 


Priority 
Claimed 


JAPAN 


10-263018 


17/09/1998 




rxiYES r ino 


JAPAN 


10-284731 


22/09/1998 




rxiYEs r ino 


JAPAN 


10-278126 


30/09/1998 




rxiYES r ino 


JAPAN 


10-278127 


30/09/1998 




rxiYEs r ino 



[ ] I hereby claim the benefit under 35 U.S.C. § 1 19(e) of any U.S. provisional application(s) listed below. 
Provisional Application No. Date of filing (day, month, vf) 



ADDITIONAL STATEMENTS FOR DIVISIONAL, CONTINUATION OR CONTINUATION-IN-PART 
OR PCT INTERNATIONAL APPLICATIONS DESIGNATING THE U.S.) 

I hereby claim the benefit under Title 35, United States Code § 120 of any United States application(s) or under § 365(c) of 
any PCT international application(s) designating the U.S. listed below. 



US/PCT Application Serial No. Filing Date, Status (patented, pending, abandoned)/ 

U.S. application no. assigned (For PCT) 



US/PCT Application Serial No. Filing Date, Status (patented, pending, abandoned)/ 

U.S. application no. assigned (For PCT) 

[ ] In this continuation-in-part application, insofar as the subject matter of any of the claims of this application is 
not disclosed in the above listed prior United States or PCT international application(s) in the manner provided by the first 
paragraph of Title 35, United States Code, § 1 12, I acknowledge the duty to disclose material information as defined in Title 
37, Code of Federal Regulations, § 1 .56(a) which occurred between the filing date of the prior application(s) and the national 
or PCT international filing date of this application. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or Imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the application or any patent issued 
thereon. 

I hereby appoint the following attorneys and/or agents with full power of substitution and revocation, to prosecute this 
application, to receive the patent, and to transact all business in the Patent and Trademark Office connected therewith: John 
A. Diaz (Reg. No. 19,550), John C. Vassil (Reg. No. 19,098), Alfred P. Ewert (Reg. No. 19,887), David H. Pfeffer, P.C. 
(Reg. No. 19,825), Harry C. Marcus (Reg. No. 22,390), Robert E. Paulson (Reg. No. 21,046), Stephen R. Smith (Reg. 
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No. 22,615), KurtE. Richter (Reg. No. 24,052), J. Robert Dailey (Reg. No. 27,434), Eugene Moroz (Reg. No. 25,237), 
John F. Sweeney (Reg. No. 27,471), Arnold I. Rady (Reg. No. 26,601), Christopher A. Hughes (Reg. No. 26,914), 
William S. Feiler (Reg. No. 26,728), Joseph A. Calvaruso (Reg. No. 28,287), James W. Gould (Reg. No. 28,859), 
Richard C. Komson (Reg. No. 27,913), Israel Blum (Reg. No. 26,710), Bartholomew Verdirame (Reg. No. 28,483), Maria 
C. H. Lin (Reg. No. 29,323), Joseph A. DeGirolamo (Reg. No. 28,595), Michael A. 

Nicodema (Ref. No. 33,199), Michael P. Dougherty (Ref. No. 32,730), Seth J. Altas (Reg. No. 32,454), Andrew M. 
Riddles (Reg. No. 3 1,657), Bruce D. DeRenzi (Reg. No. 33,676), Michael M. Murray (Reg. No. 32,537) and Mark J. 
Abate (Reg. No. 32,527); Alfred L. Haffner, Jr. (Reg. No. 18,919), Harold Haidt (Reg. No. 17,509), John T. Gallagher 
(Reg. No. 35,516), Steven F. Meyer (Reg. No. 35,613); Kenneth H. Sonnenfeld (Reg No. 33,285), Edward A. Pennington 
(Reg. No. 32,588), Michael S. Marcus (Reg. No. 31,727) and John E. Hoel (Reg. No. 26,279) of Morgan & Finnegan, 
L.L.P., whose address is: 345 Park Avenue, New York, New York 10154. 



[ ] I hereby authorize the U.S. attorneys and/or agents named hereinabove to accept and follow instructions 

from 

as to any action 

to be taken in the U.S. Patent and Trademark Office regarding this application without direct communication 
between the U.S. attorneys and/or agents and me. In the event of a change in the person(s) from whom instructions 
may be taken I will so notify the U.S. attorneys and /or agents named hereinabove. 



Full name of sole or first inventor Masatoshi NAGANO 



Inventor's signature* }V\ tf^dfey^JL^ t^CL^r^^ ;yi 



11-18, Ishikawacho 2-chome, Ohta-ku, To! 



Citizenship Japan 



c/o Canon Kabushiki Kaisha, 
Post Office Address 30-2, Shimomaruko 3-chome, Ohta-ku, Tokyo, Japan 



Full name of second joint inventor, if any _ 

Inventor's signature* 

Residence 



Citizenship_ 



Post Office Address_ 



[ ] ATTACHED IS ADDED PAGE TO COMBINED DECLARATION AND POWER OF ATTORNEY 
FOR SIGNATURE BY THIRD AND SUBSEQUENT INVENTORS FORM. 

* Before signing this declaration, each person signing must: 

1 . Review the declaration and verify the correctness of all information therein; and 

2. Review the specification and the claims, including any amendments made to the claims. 



After the declaration is signed, the specification and claims are not to be altered. 



To the inventor(s): 

The following are cited in or pertinent to the declaration attached to the accompanying application: 

Title 37. Code of Federal Regulation. 6 1.56 

Duty to disclose information material to patentability. 

(a) A patent by its very nature is affect with a public interest. The public interest is best served, 
and the most effective patent examination occurs when, at the time an application is being examined, 
the Office is aware of and evaluates the teachings of all information material to patentability. Each 
individual associated with the filing and prosecution of a patent application has a duty of candor and 
good faith in dealing with the Office, which includes a duty to disclose to the Office all information 
known to that individual to be material to patentability as defined in this section. The duty to disclose 
information exists with respect to each pending claim until the claim is canceled or withdrawn from 
consideration, or the application becomes abandoned. Information material to the patentability of a 
claim that is canceled or withdrawn from consideration need not be submitted if the information is not 
material to the patentability of any claim rermining under consideration in the application. There is no 
duty to submit information which is not material to the patentability of any existing claim. The duty to 
disclose all information known to be material to patentability is deemed to be satisfied if all 
information known to be material to patentability of any claim issued in patent was cited by the Office 
or submitted to the Office in the manner prescribed by §§ 1 .97(b)-(d) and 1 .98 . However, no patent will 
be granted on an application in connection with which fraud on the Office was practiced or attempted 
or the duty of disclosure was violated through bad faith or intentional misconduct. The Office 
encourages applicants to carefully examine: 

(1) prior art cited in search reports of a foreign patent office in a counterpart application, 

and 

(2) the closest information over which individuals associated with the filing or 
prosecution of a patent application believe any pending claim patentably defines, to 
make sure that any material information contained therein is disclosed to the Office. 

Title 35. U.S. Code § 101 
Inventions patentable 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

Title 35 U.S. Code § 102 

Conditions for patentability; novelty and loss of right to patent 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a 
printed publication in this or a foreign country, before the invention thereof by the applicant for patent, 

(b) the invention was patented or described in a printed publication in this or foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in the United 
States, or 
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(c) he has abandoned the invention, or 

(d) the invention was first patented or caused to be patented, or was the subject of an inventor's 
certificate, by the applicant or his legal representatives or assigns in a foreign country prior to the date of the 
application for patent in this country on an application for patent or inventor's certificate field more than twelve 
months before the filing of the application in the United States, or 

(e) the invention was described in a patent granted on an application for patent by another filed in 
the United States before the invention thereof by the applicant for patent, or on an international application by 
another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before 
the invention thereof by the applicant for patent, or 

(f) he did not himself invent the subject matter sought to be patented, or 

(g) before the applicant's invention thereof the invention was made in this country by another had 
not abandoned, suppressed, or concealed it. In deterrriining priority of invention there shall be considered not 
only the respective dates of conception and reduction to practice of the invention, but also the reasonable 
diligence of one who was first to conceive and last to reduce to practice, from a time prior to conception by the 
other . . . 



Title 35. U.S. Code S 103 

Conditions for patentability; non-obvious subject matter 

A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Subject matter developed by another person, which qualifies as prior art only under subsection (f) or 
(g) of section 102 of this title, shall not preclude patentability under this section where the subject matter and the 
claimed invention were, at the time the invention was made, owned by the same person or subject to an 
obligation of assignment to the same person. 

Title 35. U.S. Code 5 1 12 (in part) 
Specification 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise and exact terms also enable any person skilled in the art to 
which it pertains, or with which it is mostly nearly connected, to make and use the same, and shall set forth the 
best mode contemplated by the inventor of carrying out his invention. 

Title 35. U.S. Code? 119 

Benefit of earlier filing date in foreign country; right of priority 

An application for patent for an invention filed in this country by any person who has, or whose legal 
representatives or assigns have, previously regularly filed an application for a patent for the same invention in a 
foreign country which affords similar privileges in the case of applications filed in the United States or to 
citizens of the United States, shall have the same effect as the same application would have if filed in this 
country on the date on which the application for patent for the same invention was first filed in such foreign 
country, if the application in this country is filed within twelve months from the earliest date on which such 
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foreign application was filed; but no patent shall be granted on any application for patent for an invention which 
had been patented or described in a printed publication in any country more than one year before the date of he 
actual filing of the application in this country, or which had been in public use or on sale in this country more 
than one year prior to such filing. 



Title 35. U.S. Code S 120 

Benefit or earlier filing date in the United States 

An application for patent for an invention disclosed in the manner provided by the first paragraph of 
section 1 12 of this title in an application previously filed in the United States, or as provided by section 363 of 
this title, which is filed by an inventor or inventors named in the previously filed application shall have the same 
effect, as to such invention, as though filed on the date of the prior application, if filed before the patenting or 
abandonment of or termination of proceedings on the first application or an application similarly entitled to the 
benefit of the filing date of the first application and if it contains or is amended to contain a specific reference to 
the earlier filed application. 

Please read carefully before signing the Declaration attached to the accompanying Application. 
If you have any questions, please contact Morgan & Finnegan, L.L.P. 



FORM: COMB-DEC.NY 
Rev. 5/21/98 
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